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To his Hononred Friend £ 5 
THO. WILLIA MS; 
M. D. _—_— 


Phyſician in Ordinary to His $. Majeſty. 


which I formerly 
enjoyed in your 
Converſe, hath been, 
to my great loſs, for 
ſome years dilcog- 
tinued ; yet t cally 
\ perſwade my ſelf, 
that the Favour of a Great Prince, and 
the Beff Maſter in the World, has not 
wrought ſucha change upon youreves 
Virtue , but that you will ſtill deſcend 
to remember him whom you wefe Once, 
pleaſed to honour with the Name of 
Fe This Confidence Katy _ 
'ned me to preſent you with this ſas 
As wriſes 


Hough the hapinef 
: y 


THE EPISTLE DEDIC AT ORY. 
trifle, too mean indeed and trivial for 
your acceptance , but that I know you 
are wont to admit of any thing that 
proceeds from an honeſt undeſigning Gra- 
tixutle. 'And though I am not art all 
inclin'd to van:ty from the merits of the 
'Work it ſelf, yet I am proud that it 
aftord; me an opportunity to diſcover 
the laſting impreſſions, which your many 
Favours have made upon my Breaſt. 
Geometry, with Frithmetick her Wo- : 
man, are Beauties, that having Truth 
written in their. Foreheads , - dare ap- 
pear in the Court of the greateſt Mo- 
narch , and I doubt not but they wall 
find very eaſie and courteous admit- 
tance into your Apartment ; where if 
they ſhall afford you any divertifement 
when you return weariett-fr6nr your 
ingenious Elaboratory, I ſhall, then ac- 
compt that I have written, to very good 
Fwrpoſe. However, they certamly aſ- 
ure you, that it is /mpeſſible the-teeth 
of Time ſhould obliterate the horonrable 
- eftceniconſerved for you, in the heart of, 
0 DIAL --. 

.. -.. Lour moſt humble Seryant , 
* -* TOHN CMHATNE. 
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THE PREFACE. -: 


Shall mot treuble thee , Reader, nor my. 
ſelf, with a lorg Apology for the publiſhing 
this Treatiſe, How demurely ſoever [ 
ſhould pretend to the contrary, I fear thou 

wilt fts/! be apt to3magin, that I bad a tolerable 
good opinion of it, before I ventur'd it to the + 
Preſs , and truly I my ſelf can't well conceive; 
how any man ſhould be over ambitions of being 
publickly leught at. If ut be in any meaſure 
ſuited ro the General Good, ( for which 1 intended 
it,) Imay at leaſt expett thy pardon , but if upon 
the peruſal thog /balt find it otherwiſe , I ingenu- 
onſly acknowledge my ſelf to have been miſtaken. 
Ay Deſign in this Work, ts, to render the Rules 
of thoſe excel'ent Arts, which the Title-page 
pretends to, ſo plain ard obvious, as that they 
may be eaſily apprehended without the Aſſiſtance 
of a living Maſter, And if there were nothing 
new in the whole, but the perſpicuity of the 
Principles, and eaſine/s of the Method (which 
ont of civility to my ſelf I muſt deny ) yet 
thoſe alone are ſufficient to vinaicate me 1» this 
Publication; and 1 hove thou wilt not be angry, 
th:t 1 am a Well-wiſher to thy Onderflandiny} 
Fer when I conſiaer'd, that among the many good 
Books of this Nature, that are abroad mn the 

AI Werld 


THE PREFACE. 


World (though written by Perſons of greater 
knowledge than 1 dave pretend to) ſome were ſo 
learned and obſcure, as not to be underſtood, unleſs 
by thoſe who have already maae a conſiderable 
proficiency zu theſe things , others, ſo voluminous 
and prolix , that they fright the endeavours of 
[ach who carmot fend their whole time this way : 
T1 was willing, according to my abilities, to ob- 
wviate both theſe inconveniences, aud accordingly 
applied my ſelf to the compoſure of ſomething , 
which for 1ts plainneſs and brevity might be ac- 
commodated to thoſe of mean Capacities and [mall 
Lez(ure;, ana this Brok ts the reſult of thoſe 
Cortemplations. Whether -1 have accompliſh d 
my parpoſe or no, ] make thee the Juage ; requiring 
only that thous cenſure impartially of the Autber 
and bis Endeavors, without being ffended that 
he is defirous to do thee a Courteſie. 1 ſhall nox 
here expatiate in the praiſe of ghe Arguments 
Ttreat of , nor give thee "one line of Encomium : 
though out of the great affettion I bear to theſe 
Arts, I find a trange inclizatien in my ſelf to be 
rhetorical, jet I am reſolv'd not to «front thee ; for 
truly their w/efulne(s and excellency i ſo uni- 
verſally known, that 16 tell thee of it 44 a new 
thing , were to ſuppoſe thee a Perſon of more than 
er azar} ignorance ; only (as I ſaid before) 1 
maſt be ſo cruil tomy ſelf roo, as toinform thee, 
that (beſides the IntroduQtion to Arithmetick and 
the Treatiſe of Intereſt, bi which I challenge no 
more than thou ſaalt find thy ſelf very miliirg 
jo £ive me) that Part which concerns the mea- 


THE. PREFACE. | 

| Solids, viz. the Priſmoid, Cylindroid, 
oy fe new, and never publicks 
The bulk ts bigger than at firſt by me intended 
but to gratifie the Book-ſeller, the Vulgar Arith- 
metick 44 a Appendix, though previews to the 
reſt. Butif one, or other, o all, either 
profitable or pleaſant to ther, I aw ſufficiently 
oblig'd to ſubſcrabe, 


From mp —_ at the 
Galden-Ball in Shaws- view . 
Court, near St. Georges Thy F ; 
Church , Southwark ; 


Tub 29. 1673. 


John Mayne. 


i Tothe Tngenious Author, / concerning. \ 
. "bs DECIMALS. 


.C lr, by your Art, and Pythagorean Pen, 
* AI prove a HMetem?ſychoſis agen , 
And were His Soul of Decimals but made, 
2 As Plato's Soul o'th* world of Sevin is ſaid , 
I'd (wear *twas flunk to you ; but that you 
ſhew : þ 
3 More Skill than e're his rambling fancy 
knew, 
** Let roving Rabbies praiſe their Seven and 
Four $ 
We'l thew them Afferies enough and more: 
The Heav'nly Orbs are Tex,their Motions all 
Conſpire to make a pertiect Decimal : 
This is their Afoſck , and they ſhall be thus, 
In ſpight of 7 ycho or Copernicus. 
*Tis faid the Afuſes are bur Nin2, but who 
7 (Rather than tail) cann't add Ape/lo too ? 
—_ may we range the worid, and quickly 
nd, 
Weall ro th' number of our Fingers bind. 
Thus L og5ck all the wandring Speczes brings, 
? And places under tenfold Heads of things, 
_ Thus I, to give the Azthor praiſe in all, 
Reduce my Ferſesto a Decrmal, 


a 
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E-3- 
On bu GA GING. 


Our Circles , Sir, would ks my folly 
ghels , 
You were a Conjarer, though you won't confeſs, 
i5 the rugged dev liſh Name © 

of Of fare tiF goblin Imp, the very ſame 
That brou phe Cuſfteme ; but what e're he be ; 
He's a n.- Fellow' at FS Rule of Three 
He doth juſt /q Kare the Circle , nay (otrue, 
That the Xsxg's K3ght is given to a Cue. 
There's none elſe fuch Hwpoſibles can do-: 
You give the King's, 1 give this Kighe to you. 


F. Ww. 


| 
— mt. _— ——_— 


On his worthy Friend Mr. J. Mayne, 
the _Anthor of ths BOOK, 


| F ngeniaus Artiſt, whither do'ſt afpire ? 
| Q r why r outvye the Ancients do'ſt deſire? . 
| H avethey not Jeft enough to following Apes ? 
N 0: Thou thew Maſter art, they thy. - 
Pages. | 


A y feeble de can never ſoar fo high , 

_ A $ithy D-ſerts herein extend, nor nigh, 

| Y etgive rae leave hereof to ſpeak my mind : 
A © Man could hetter reach us in this kind, 
E ach Part ſo uſeful, and. fo plain 1 find. 


T. W. *nama), 
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To his ingetrious Priend the C4uthor 
Hr. Toht: Mayne, 


VAVEE..: chy Book: with an im- 


partial Eye , | 
Will ſee how plain, and how ingeajouly 
Thy: Rules are fram'd ; here every Child may 


learn 
Arithmetick , which doth the 7rath diſcern. 
The, 7udges of our Reakm could not diſpence 
To all Men fuſtice,were'r not fetch'd from hence; 
Thoſe Sons of Mars that furrow Neptaze's 
Brow , 
Unto this Science muſt their Labowrs bow : 
The wealthy Merchant, and all Traders, hence 
Muſt calculate their Gaz», or their Expence : 
The greedy Msſer, here may plainly ſee 
His Pelf's increaſe at Componnd V(arie : 
The Purchaſer of Farms, may alſo here , 
Value his Lord}Fzps , whether cheap or deer. 
Thy Squares and Cubes, methinks, ſo plain do 
ſeem, 
That I old Ec/id ſhould thy Father deem. 
All Humane Arts, Mechanical and Free , 
For this Compauion are oblig'd to Thee. 
By Lines and Numbers, we our Buildings bring- 
P In due proportion, framing every thing. 
By theſe our Wooden Walls and Towers are 
fram'd, 
| Which g#ard our Iſland, and the Seas command : 
Theſe 


g {Sy 


_ Ai 
Theſe fl oxy Stores with rich and coſtly things, 
Born from bath: /»dies under. Canvas Wings 
Theſe fortsfie_ our Towns with Forts, by Line ; 
By theſe we fearn our Foes to wndermine - 

| By theſe th' Exciſe and Cuſtoms we do ſcan, 

Without [jaftce to the Trading Man. / \, / 

Thanks to our Axthor then , that hath fer forth 

| Theſe Arts ſo plain, and of: abuxdant worth : - 
Which dots. Sea and Land fuch Profit yield, ' 
In Court, in City, Garriſon, and Field. | 


_ HughY14#4y, Philomarh, 
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ithat wonldacquatatthemſelves 
With 'the Nature and Uſe of 
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[Theſe Charters are in mt nine, who 
with 2 Cypher arethe'Foutidaion'of che whole 
Arr. of- \Arxhmmbgick) * Thetr form and denn? 
nation ab; tera TIGY 


2 Notation. 


Theſe Characters ſtanding alone exptefs no 
more than their (imple value, as 1 is but one , 
2 ſtanding by ir ſelf ſignifies buttwo, and fo 
of the reſt ; but when you ſee more than one 
of thoſe Figures ſtand together , they have 
then another Ggnification , and are; valued ac- 
cording to the (place they ſtand in , * being dig- 
nified above their ſimple quality , according to 
the Examples in this Table. 


STEELE » 
_ P} 25.8 
S M858 12 
.2 < 2 SS 1I33- 
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The denomination: of - Places according | to 
this Table, muſt be well known ; and:are thus 
expreſt , thoſe Kanding'in theiplace of Unites, 
ſignific ne more than their value before taught 5 
but ſtanding in the ſecond place toward the left 
hand, they are-increaled toren crimes the value 
they had before, 1: 6r OnEin. the Unite place 
ſignifies- but One ' if it ſtand in 4he ſecond 
place roward the left hand , and a ar = 
gf <r = ore 


w_ 


+a bn > A oDvyyu” 5 wn 
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Notation, 2 


foreit thus 1 o, it hath ten times its ſimple value, 
and is called Ten ; : if 2 ſtand in the place of 
the Cypher thus 12, it is then Twelve, being 
Ten and two Unites ; 1, 2, or 3, ſtanding in 
third place , with Figures or Cyphers wed 


the right hand of ir, doth. Gorifie Hundreds, 


as 100 is One hundred , 123 is One' hundred 
twenty three, 321 13 Three hundred rwenty 
one, 213 is Two hundred thirtech; and fo 
any three of the-other Figures have like value, 
according to their Stations, the -firſt to the 
right hand in the Unite place ſignifies ſo many 


\Unites , the fecond, or-that in the place of Tens, 


is increaſed ro ten times its. {imple value, ani 


in the third place, or place of -Hundreds, any 


Figure there ſtanding hath q hundred times the 
value it would have had were:it in the Unite 
place, 

The fourth place is the place of Thouſands, 
any Figures ſtanding there , with three Figures 
or Cyphers tothe right tiatrd of it, is ſo many 
Thouſands as fimply it contains Unites, to 
3000 is Three thouſand, 982 5 is'Nine thou- 


landeight hundred ewenty five, &c. 


The fifth place is Ten thouſands ; and any 


-five * Figures placed together, are to be read 


after rhis manner : Example. 
© 45326 Forty five thouſand three hundred 
twenty fix. | 
12345 by ay thouſand three hundred forty 


Th fixt place hath the _ denomination of 
B 2 © - Hiindred 


A A aaition, 

Hundred thouſands, and thoſe (ix in the Table 
that ſtand in a' rank are to be read , One hun- 
dred twenty three thouſand four hundred fitry 
fix. 

The ſeventh is the place of Millions, and 
the ſeven in the Table are, One million two 
hundred thirty four thouſand hve hundred ſixty 
ſeven. m2! 

And the eighth Rank of Figures are to be 
read, Twelve millions three hundred forty five 
thouſand-(ix hundred (eventy eight. 

The ninth rank is, One hundred twenty three 
millions four hundred fatty fix thouſand ſeven 
hundred eighty nine, And fo any greater 


number of places., every figure one place more 
toward the - lett hand, is increaſed ten times in 


value more than in the place it ſtood betore, 


a, is a gathering of collefting of 
ſevera] Numbers or Quantitigs into, ane 
Sum , by placing ; all Numbers of like Deno- 
mination under one another , carrying all above 
ten to the next place, as in theſe Examples. - ; 


245 —. 358 

5 55 386 876 

6 $3 - 194 988 
ar L39 . bag 2222 
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Addition. 3 

There is likewiſe anothet-kind of Additvon, 
that is not of - whole' Quantities', wherein is 
neceffary to be' known the: number of Parts 
the Integer or whole Numbers divided inco; 
as Pounds and Shillings , *every Pound is di- 
vided -into 20 Shillings, and one Shilling is 
divided into twelve Pence, one Penny into 
four Farthings. 

Now being to add a Number of Pounds 
and Shillings together , they are thus ſet down 
with a ſmall Line or Point between them, 

, 3-5 6:16 

If theſe be added together, obſerve in caſting 
up your Shillings, ſo many times as you have 
20 in the Shillings, you mult carry Unires to 
the Pounds, and ſet down the Remainder, being 
under20 , as in theſe Examples. 


&..& 
4:17 
"np" 3:15 
3....:5 T:. 9 
6:16 6:12 
IO:O0I IgQ9:13 


In the firſt Example , I find in adding the 
Shillings together , they make 21, fo | fer 
down 1 and carry 1 Pound to the Pounds : In 
the ſecond Example, I find among the Shillings 
53, Which is 2 Pounds r3 Shillings, fo I fer 
down 13 under the Shillings, and 2 to the 
Pounds. 


B 3 Any 


6 Addition. 

Any number of Shillings and Pence being 
to be added together, if your number of Pence 
amount to above 12z, carry 1 tothe Shillings , 
and ſet down vhe remainder under the Pence ; 
if they make above 24, carry 2 Shillings , and 
ſet down the remainder, as betore. 


Examples. 


In the firſt Example, you carry one Shulling ; 
in the ſecond, two , and inthe third, three. 

In Addition of Pence and Farthings, carry 
ſo many times four as you find in the number 
of Farthings to the Pence, ſetting down the 
remainder under the Farthings , as in theſe 


Examples. ad. q 
1:3 

a. q 29 

2:3 \'T2Y 
d. q 123 $24 
2:3 3:1 I:3 
33:2 I:3 I:Z 


Addition. T 
When you would know the Sum of any 


number of Pounds, Shillings, Pence, andFar-- 
thing, they are to be placedt thus : 


© 


q 
——- 4 IF $10: 06: 3 
L439 : 216 I9 : 04 3: 10 ©: 3 
4 212 : 09 25 2:17 2:09 2: x 
8; o8 ; 07 60 : 13 : 03 2 


Addition of Weight and Meaſare is perfor- 
med after the ſame manner. 
16 Ounces Averdgpors, make a Poung; 
28 Pounds, make a Quarter. 
I12 Pound, or 4 Quarters, make an Hun- 
dred groſs. 
20 Hundred, make a Tun, 


Examples. 
CG a th a 
Co gs. . Ib. os. 9 £2 3 3:24 2 25 
— 3 7 2: 6 32 7 
3: $029 6:2 $2 27 2 19 
"FE BB[- ASE 2» 


42 : 0 : 08 : 15 33 23 : 05 3 94 


Where obſerve, that ſa oft as I find 16 Oun- 
ces, I carry t to the Pounds ; ſo often as I find 
28 Pounds, I carry 1 to the Quarters ; and as 
many times as I find 4 in the Quarters, lo many 
mes 1 do I carry to the Hundreds, 

B 4 SUS 


Saubtrattion. 


* . 


SHBTRACTION, 


Ubrraition is the taking a leſſer Nnmber 
from a greater, and exhibits the Remainder, 

In Sabtrattion the Numbers are placed one 
under another , as in Addition, thus : 


16 
I2 


The firſt of theſe Numbers is called the 
Ainorand, the ſecond the Subducend , and the 
third Number, or the Number. ſought, is the 
Reſiannm. 


$ The Mimrand. 
6 The Subducend. 


| — 


2 The Reſiduum or Remainaer . 


EXAMPLES of COINS. 


| 64 &-#|-< 
Afimorand 8 : 16: 08 45119:08 
Subancend 5 : 10: 07 32:15:06 
Reſidunm 3:06:01 T2 


But: when the number of Pence or Shillings, 
are 9 than he number that ſtands over it 
| in 


LJ 


fore] borrow 1 5 


SuhtEaeHon;. 9. 
in the Minorandy you muſt >borrow the nexr 
Denomination ,” as m this Example: 
12F2O0f :0J + / 
Lien: rw SP 


| — — 


- 10c£01:06 


This Exartple I. work after. this manner, 
ſaying 9:4. out of. E 4, | cannot have, , where- 
rom-the Shillings.,- and ſub- 
du the 9 & from that., and there will remain 
34. which added to the other 3 4. maketh.'6 g., 
I place therefore 6 4. in the Place of- Pence, 
and proceed ſaying, 1 s. that I borrowed and: 
19 is 20 from t 1 cannot, wherefore 1 borrow 
11. from the Pounds, and ſubdu& 'from that 
the 20 F. and there remains nothing but the. 
1 5. Which I place under the Shillings , and fay,. 
x that I borrowed and 6 is 7,from 7 and there 
remains nothing , then I place a Cypher under 
the 6, and ſay, 1 from 2 and there remains 1 , 
which I ſet down, and 1 from 1 and there re- 
ſteth nothing. After this manner is performed 
Subauttion of Weight and Meaſure. 


Examples. 
= gs. th. C. gs. tþ. 
= 2 T9 LT 3 3-2-2» 
16 : 2 : 10 19.229 33 


_ c— — . 


_ — ——_—_— my 


8 32 2: of S. 4,4(3 23 


By which Examples, the Learner may per- 
ceive, that where the number to be ſubduRted is 
preer than the number ſtanding over ir, I then 
borrow one from the next greater denomination, 
adding the'remainder , if ay be, to the lefler 
number before-mentioned, 'and ſetting them 
underneath thoſe of like denomination with 
them. | 

The Proof of SubtrafFion -is by adding the 
| Subaxcend and Remainder together , and their 
Aggregate muſt always be equal to the Adiro- 
rad , as you may ſee by the laſt Example. 

I could here add many more Examples of 
Weight and Meaſure, but to the ingenious 
Practitioner I hope it will be enough , all other 
being wrought after the ſame manner , reſpeR 
being had to the number of lefler denomina- 
tions contained in each greater. As 


In Troy Weight, 


24 Grains make a Penny-weight. 


20 Penny-weight one Qunce, 
| 12 Ounces one Pound. 


Long 


Subtrattion, 
Long Meaſure. 


4 Nails make a Quarter of a Yard. 
4 Quarters one Yard. 
5 Nails one Quarter of an El], 
4 Quarters one Ell. , 


12 Inches a Foot. 
3 Feeta Yard. 
16% a Perch. 
40 Perchesa Furlong. 
8 Furlongs make an Engl; Mile, 


Liquid Meaſure. 


8 Pints make a Gallon, 

63 Gallons make a Graves Hogſhead. 
4 H s make a Tun. 

36 Gallons make a Beer Barrel, 

32 Gallons make an Ale Barrel, 


Dry Meaſwre. 


8 Gallons of Corn make a Buſhel. 
$ Buſhels make a Quarrter. 


G4 wltipli cation. 
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MHHKLTIPLICATION. 


M 


Aaaition in 2 difterent manner : 


quaint himſelf with this Table , 


this Table 


this Rule ar Dzviſion alſo very tacile, vther- 
wiſe they will be borh troubleſome and 'unplea- 
ſant. 


EL 
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HO 


901 
( 00 


1c 


54 
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-In the firſt Rank of this Table, you have 
an Arithmetical Progreſſion from x to 12 & 
and 


Ultiplication is a kind of Agaition , "y 
reſolveth Queſtions ro be performed by . 
In order where- 
unto, it is neceſſary the Learner do well ac- 
the having 
perfeftly by heart , will make both 


MHultiplication, I3 


ang-alſo in the firſt Column toward the: lefr 
hand downwards. This Table- doth: at. firſt 
ſight exhibit the Sum of any number, ſo,often 
repeated. as you ſhall require ; provided. the 
numbers do neither of them exceed 12. + 

Multiplication hath three Members , thus 
called, a Afultiplicand, a. ultiplicator,' and 
a Prodult : The Adultiplicand, is the number to 
be repeated ; the Aultiplicator, is the number 
of times the firſt is to be repeated; and the 
Prodaft, is the Sum of the Ayultsplicand (o often 
repeated. As for Example. 


A Conntrey-man ſold 6 Buſtels of Wheat for 
5 $. how many Shillings ought he to receive ? 


By: Addition 6 muſt Or 5 ſix times repea- 
be 5.-rimes ſet down ted thus: * 
thus : \ 


Ss | 

O Qq A QA 0A Q 
FE) 

Q Ot 7 Wh. . 


But by Aſultiplication it is done thus : 


6 The Multiplicand. 
5 The Mulriplicator. 


14 Multiplication. 

Now if you look in the Table precedent ; 
m the firſt Column find 5, then look in the 
firſt Rank for 6, and caſt your Eye down to 
their Angle of meeting, and you will find 30 
ſtanding under 6 and againſt 5, I then con- 
clude that 5 times 6 is 306, thatiscalledthe 
Produft , and thry will ſtand thus : | 


6 The Mui'tiplicand. 
5 The Multiplicator. 


| 26 The. Produtt. 


But when you.have a number-to multiply , 
greater than any in the-Table, as for Example : 


A Gentleman heving forbors his Rent of .4 


Farm, at 1571. per Lnarter, far 3 Quarters, 
what onght he to receive ? 


The Aultiplication will Rand thus : 


I57 The Multiplicand. 
3 The Multiplicator. 


”—— 


471 The Produtt. 


I then ſay, 3 times 7 is 21, I fet down 1 and 
carry 2 ; then, 3 times5 is 15and2 is 17, 1, 
ſet down 7 next the 1, and carry 1 ; ſaying, 
3 times 1 is 3 and 1 is'4, as\tn the Example 
before-going ; and the Product is 471 /. 


There 


wo 


Multiplication, x5 


There is yet more variety , of which. take 
theſe Exatoptes following. | 


If 65 Ships do carry 536 Aden in ever 
Ship, k how man) Men will there be in all ? 


5 36 The 41ultiplicand. 
65 The Mulriphcator, 


2680 
3216 


34840.:The Proagtt. 


© Ihay 5 times 6 is 30, ſet down © and carry 
3 ; then 5 times 3 is.x5 and 3 is 18, [ſet down 
$andcarry 1; then 5 times 5, is, 25 and 1 is 
26, which ſet down: Then for the next Fi- 
ute, I ay; 6 rimes6 is 36, I ſet. down 6 one 
lage-ſhort of the former rank, and carry 3 ; 
Jags times 3.1s 1 and 3.15 21, ſer. down 1 
and carry 2 ; again, 6 times 5 is 30 and 2 is 32, 
theſe I ſet down: Then draw:a* line, and aſt 
_ up as theyare'placed, arid the Sum is the 
' and. Anſwer, £0. the 'Queſtion;,' 25x, 

o Men. 


In Wu always :make the lefler 
bY the Afultiplicator , for it T all one 
w I'mu 5'b r'5, or x5 5, the 
Products ahmasth ie, : oy 


| | If 


6 CHultiplication, 


"If i328 Min of War have each made 746 
Shot, how many Shet were made t af 7 


p 746 | Begin: as before with the Unites 
128 "place, and ſay, 8 times 6 is 48), ſer 
—— : down: 8 and.caury 4; 8 times 4 is 
5968 32 and4is 36, ſer down 6 and carry 
1492 3, then $ times .7-is 56 and 3 is 
746 59, Which fer down: Then go ' 
—— forward with the 2 , (but remember 
95435 to place your remainder one Figure 
ſhort of the former) ſaying, 2 umes 

Gis12, ſet down 2 ucderthe 6 andcarty x ; 


3 inc 4 is'$” and r 5' 9, which ſer down ; 


twice 7 1s 1h , ' which ſer down: Alſo then, 


_ once 618 6,7 whith place under the 9 ; 'once- 4 


IS 4," - which 'ſer' under the 4'; and once 7157, 
which ſ&arider! the 1: Then caſt them up, 
25: ith HaltiFon ;- and the Sum is the Prodict; 


| and anſwers the Queſtion, die. 95 488 Shot." 


if any nowbercbe tobe mulriplied by x with: 
Cyphers, it:is-but adding'ſo 'n the Ant: 


the : 25: there: 1s' Mm 
catar. 


_ As for dns 


If <5- be to. be Fae 4 
one Cypher to the Adultiplicang;thus, 3 56780 ; 
_ 10C, add two a us, 3567800 

A 


x | And 


- Divifton '5 
MP wetith 4 is 1ro- Bi malt] 
by 3 any oth&' Lc hebpet Noe na 


naked; avs plact the Cypticrs 
tinder the Line, as in theſe Examples. x 


568** TIN myo, TTY \. A. \ ve 


GS \ oC: 4a 
12360 1339000 
* _— Y ' $034 : 
= | 93730006 
j1 t Thg I] 555t! 
” a" -_ 
pd Broil 4 , 
ot? it , DIP ISION. 
[es ma Kind of Swubdyftion * 
Te maiy vines ine 


| eaahcl:. 
Ki fr 


\divic "Y DFov 
Ty.c EEE 
be'dr3 I 


not rent; A the _— 
;dind doth contain: 


= a fourth momber in 
tobe known ; Which is 2 


ns when 'the Divi- 
thntain arcequal nudiber” of ſucki 
y } as whetl 15 6p 


it Dn 


a8 Drviſcon. 
he divided by 4, the Dividend is 15 4 the D5- 
25{or is 4, andthere is 2 Remainder 3, 

yiIn Deen: 9h may place your nunders 


Dividend. 
Diviſr 4 ) 15 (3 union 
' 3 Remoinke, 


© Maltiphcetion is politive , but Deviſion is 
—_— ”* eflays or tryals, Mg thi 


Here I firſt i 
$5)+46654 4 - how many times3 I can 
140 have in 14, I find 4 


35314665 (47 
= 'I4O MT; 8 


66. 
+33 a3 


» EA be 4 <reis . a 
me 7 4 ih, A int. Udon Lad 6s lin dit <4 ODICBMs G eh OK. Hl 990. 
, © - 


eanaot habe twice 5 from 5, pcm cnce, 
and place 1 in the Zwotient, proceeding as dce 
fore fa ing, once 5 1s 5, Which I place under 
the firſt 6 roward the right hand, and once 
31s 3, Which I ſt down under theothers , 
ſubduRing theſe as the former , 1 find the Re- 
mainder to be 31. 

, After which I bring down the next figure in 
the Dividend , and poltpone it to the Remain- 
der, as in this Example : 

Then | inquire how many 35 ) 14665 ( 419 


_ 3 10 31 Bin 140 

e 9 times, placing 9g Tas 

in the Dwertene 1 multe a 

ply again; ſaying 9 times 35. 2 
58 45, 5 and cury4 TTIEES 
then 9 times 3 i527, and are 
41331; theſe being ſer WM... ky 
down, a3 before directed, - 000 

and ſubduted, there will a 


remain nothing. . 1 then conclude, that the. Ds» 
viſer is ſo often contained in the Dividend as is 


expreſſed ip the ext, Viz 419 times. ; | 
\For further Tn ;ons, take theſe Ezam-. 
Pies. | | 
286 ) 6334 (24 : . 394)9436(31. 

$732 912 

1164 316 

1144 304 

| — 

20 | a IF 


$2 Cz _ g8765 


Reduction, 
(250 »  pBy65,)-8765432 3.887 


we 2: 790120 


Z F p 864232 
790120 


241123 
, 9135S; 


49768 - 
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RED&CTION. 


Eduftion is ewofold , viz, bringing greater 
denominations into {maller , and that by 
Multiplication, as Pounds into Shillings , 
Shillings-into Pence, &c. Allo lefſer dend- 
minations-are reduced into ; by Devifien, 
as Pence into Shillings, Sh mgs mt Pounds, 
Minutes into Hours, Hours into Days, and 
Depointo Year, He. | 
Having arty number of: Pounds: to reduce 
ifito Pence , makiply them by 2.40. 
—Y ' Example. 
* - Jn86y Ppwnas how mary Pence ? 
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Anſw. 119 348 Farthings. 
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How many Minare are there 5 I 9876 Hours oF 


Fo i a 560 mingger, 
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1920 
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is — ThecRale of Three, 


©1144 5445 $> Cubique Inobes , bow aneny Beer 
Barrels, Firkins, and Gallons ? 
Bar. jg: 


Inches jn x B. Bar. 10152)544542(53 :2 : 
507 6d 


36942 
30456 
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Inches 3 in. Firkia 285 6486 
Sa $076 
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THE RULE OF THREE. 
His Rele is. ry called , e ro herein are 


three fourth ;4of 
theſe three num 0 ate 2 ap 13: to be mul- 
tiplied rogether, and. their ProduQt is to be 


drided by the third 3 and the Quotient exhibits 
che forth number, ox the number ſought. 

And here note, Thar of the three given 
ron Sas if that ;number tha asketh+ the 
Queſtion be greater than that of like denomi- 
nation with it ſelf, and more, or if ir 


leſs, and require then the number of like 
| ts the Diviſor, Or, 


Example. © - 
If 3 Tards of. Sarcehet coſt 1 5 3. what ſhalt 
32 Tardscoſt? _- a(c; 


Which 3 numbers if you pleaſe may ſtand thus : 


3 . IF :: 3I.., 
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In this Queſtion Ching the Converſe of the 
former) you may fe | that askerh the 
Queſtion, here 7, $ Abo that of like de- 


nomination , being 32 Elts, and alſo requires 


Jeſs; therefore the firſt, ferm here alſo is the 
| Diviſor. 
And the Anſwer is 15 5 p 
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This Queſtion you perceive to be the 
Converſe of the Pb ba Lug the term that 
asketh the Queſtion is is than that of like de- 
nomination , and requirgs, more , the term that 
; askerhtherefore 41 Dagior: 


If 125 i. of Bulls be ſufficient 
Ships C a ſ ay Fd, off yr will 
Viltnal the 5hiy Ship for the whole Voyage, being 153 


Days? 
. Th Quai bf the fable WAA rich The 


firſt Example ; here the two terms of like de-- 
| nomination 
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16 Thule of Phrees 
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. The Rule of Three! 7 


A Shig having frenifes for of Ihe ding 
the K Axcompr 
rhe » Jorr on bord bY7; x how 


winy Days Proviſion more ought be 
Which is no more than this : 
It 96 Aden eat 4 certain quantity of Proviſion 
in 90 Days, in bow "to oh wal Io8 Afey 
eat the ſame quainty ? 


C _— x 


The Anfwer'iz:30' {fo that for 108 Men he 
ought ro ade: Proviion more, 


1189s 
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the H/ſize 6 f Iniudibe t2 Onncer, Corn 
bead ti the Arey what _ to weigh 
ers F it jr older 64.the Intl? 


bes 
q b- der 
nomination), ' and requiring 
36 : ef ' More; otersfore is the term 


To inquiting the Diviſo 

_—_ quiring tr r. 
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The Anſwer isx6 Ounecss a 
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THE RULE ” PRACTICE. 


T 15 neceſſary —_ the L2arner get theſe two 


Tables perfedaly heart, which are only the 
aliquot parts of oy Grpe #sdV\of I Shilling, 


| The Parts of 7 7 Shilling. 
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1s The Rele of Protiice. 
Yards, Ells, Feet, Inches , Gatons, Quarts, 
Pounds, or Qunces. 


Of which taks ſome Examples. 


2.45 £4 Els of Cloth at Three Pence being 

T per El; the fourth of a 
364.34 Shilling, 1 divide the 
—_— and the 
quae'is the number of 


Shillings it is worth. 
218 at 4d. Four Pence being the 
_— —_— third part of a Shilling, 
2428. 84, I divide by 3. 
654 4t6 & Here take the half. 
327 5 
32141d.29. Here the cighth part. 
405.1 4.2 9. 


542 4 24.1 9. 


| 
v 


ee adipy 
go and you 


| | ;.» 
Euaipbe. | | 
L $, d 4* LY  "S d: - 1 | L 5. 
316 :03 | n4]2: o8 327 
1:46:03... ,.- 12:02:08 16; 07 
I ogy Ta hb 8 d. q- 
4(0:01:3 10[t:07:3 
gl = $:01:07:23 


, Any Commodigy 
the aliquot part of a Pound, is thus caſt up : ' 


27 84. 135.44. 


| Take the onethird part, ind that is the An- 
forer in Pounds : 3,.in 8 twice, and carry.2 3 
A es NS eight 


times, and carry 2 ; the 
135.44. Pn de qo 
tte Dijaenn the ſame denomination 


' | > ? 
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digy, the value of 1 Yard being 


836 Tards of Broad Cloth at6 7. 8 d.per Tard, 
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654 of Cltweges 5 & Þ. Take the fon 
hen Toni :pon-1b. v/,pary.: > 
63 ba9 9+ wy 17. . matt 3 the 


DTIAVY, av T4 
9464 Gal. of -—_ 2 The Sixth] 


5 4 8 KD 
15771. 65. $4.” 
i \Where the Price i X not aliquot, 


655 &} 5. or Dance: * Here TI rake the 
LK ODY wt by ronth and the half 
62:104 of that tenth. 
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__ wake a 
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rr CET 
691. TT 2. 

8 :14 | 
wktebuwant >< > 'I kan Qd 


98: 06 : 


24ith<34.34 


24710” >. ih 
$ toxi03 i- p 
ox Bo ? - AN 's CI ,-16N}10 
for vg om po nt an 
i OTE 205! 5 iv yew 5 794MAGR 


 Tocaſt upthe f any Conmoity? 
onto 


y 


The Rnle 'of Prattice, 27 
| borrow from the Dntch a Coin called a Guil- 


der, whoſe value is 2 s. E hiſs. i 


Kates of an "Hundred weight poles of oF 

—_— by the —_ Groſs , viz. 112 = | 
bg »\ 

& many Guilext] ray Boa, 4 hee th 

Farthings in the price of 1 tb. 


As for Example. "— 
A Hundred weight of Iron 1s ſold for F 


js 10-5 an) toi cage i 


115.84. _ | 
Agass. 


A Hundred- wei _ Lead-is ſold for 2 d. 

Farthing the Pound, that is 9 Guilders and g 
Groats, which is 2 1 Shillings. ........ 
. Bur if it be+ the ſubtil Hundred; it is then © 
but ſo many Guilders ſo many Pence : As if a 
Hundred weight;of Tobacea-be, 1 foe 5 4. 
Farthing the Pound , the Hundred comes ro 
twenty one. Cuilders and twenty one Pence , 
that is forty three Shjllings and tine Pence, 
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in Whole Numbers , the 


denomination of Places do 1 
by Tens, from the Unite place toward 


Pl in Decimals, 
we hn of Place do decrel 


4 


_—_ or 


"3 


by Tens; fromthe Unice-place toward thosighs 
hand , according to the precedent Table.: , - - 
A Fraction: 6c broken 'Numbes. is always 


teſs than''a Unite, as Penoe are parts af: '4 
Shilling , and Shillings of a Pound, T inches 66 


2 Foot, and Frum, af 
Fractions are of care x wy : 
: 'B Pulggr, : i 
And arethus called OAEIS »s | 
Decimal. ,,> -, 
A-uulgar Fraftion is commonly expreſſed 
by two Numbers ſer over one another, with 2 
ſmall line hetween them, after chjis- manage 2 3 
the uppermoſt being called the Numerator , 
and the lower the Denominator. 
The Denominator expreſſeth into how many 
| parts the. Integer or whole Number is dividdd , 


| ind the Numerator (heweth how-many of _ 
parts is contained in the Fraftion.. 


Example. 
If the Integer be a Shilliqgef #8 4 
If it be 4 1. or 26 Shillings; itis1.3 5. 4 d. 
If a Foot; it is then $ Inches. © 
Or if-an Hove, awilbeyo Mintes. 


26 Notation. 
one. or more Cyphers ſtanding before it, as 10, 


I 00, 1000, oc. 

7 decimal FraQtion is known-from a whole 
Number by a point, or ſome other ſmall mark 
of giſtin&tion , whether it ſtand alone, or be 
id mats whole Oy as in theſe fol- 


| 
63275 3-275 33.75 327-5 
156533 54653 5653 5658 


- Oreelle with a point over the head of Unity, 
or the Unice Fs z as in theſe Examples. | 


4 TY 


hed be 3275 3275 3275 


"i decimal FraRiohs, the Numerators only 
ae ſet down, the Denominaror being known'by 
the laſt Figure in the Numerator. 


Example. 
> «2 5 is Tw ve Hundredchs; 
2571s Thoulands. 


+3575 is Ten Thouſandths , &c. 


AzC before2 whole Number have no 
value,.ſo Cyphers after a decimal Fraftion are 


ba os 


A ddttian, 37 
as Cyphers after a whol: Number do increaſe 


char Number , fo before azecowat Fraftion they 
diminiſh the ralv of that Frattion, 


| DN NA TY Q - 31 
| Example, 
I WONTETH 
ger Toreay Gu hndynsy 04 X 
02 5; I wenty, five | 20 J: * 


+2035 A ten thouſandihs.;; 6 


Each Cypher ſo added removing the Frattion 
further from Unity,” making ir ten times leſs 
than _—_ 

c *h.? 7 T6 

tot A D——_ 
| OA DDIFfON. yh 
Dgditzon iff Decimals , whethet ri pure De: 
_ Or whole Numbers mixe with De. 
marſF - 75+ Pa from Addition in whole 
amb&$*aiy: care muſt tetrf 1o the oe 
_ lines or points, that all 
denominatron ftind one ul 
im the Addends and in | the fSum ©, as_in theſe 


Examples. - © © 


v359- (-+ i -; 2/g/2GT 01. vokt et 5 4 


+<4.3E > «ww 032" | [ 3 . 4 
$16 v3: 1 wag? 
010. «©05 6-8 | *4 3.03 6 
1,959 dn e347 ©. . 60,740 : 


D 3 SH B- 


mad... eta ns. ms bd =» 
- 


7% & S: 7-071 
SEETRACTION. 


Sin Aadaition, Gin Sabtrattion care muſt 
be had'to'the placing each Figure under 
that of like fenoromation with it felf, then 
it is the fame with'SabrrafFion in whole Num- 


EL A 

NG 35 | 21. g I 1.2 eck 

ell e501: 1 Eaampler.. 1; 1 
$75 5+43 28 
| : -—— 35 -$565- 
507 WF... 1226-435 

-5U 57: oS0$. 15506 , © c19 "0 MITIIIC 

=. oC 1 ſi3: oe FL  _ 

»!. Wy : —mnryrty COM: 

«37: 4 $711 A43e TOR bias $" 12 rw 31m 7 
ez, 3o 3: 0 is 28h ,21m07 20 -anil » #63 
$00 eo SE OREN IT MONT 
: n3þbh - 
Onerr irc ATION. 


|\\, ur praet in whole Numbers; —_—_ 

cad of many Additions , and teagherh 

of - 5x0 Numbers given to increaſe the greater 

as often as there are Unites in theleſſer. ©  . 
JI: likewiſe conſiſts of three Requilites, +5z 


2 EI 3 Mottiptieator, and a = 


Wo ou bo ae Kane utter to 7be kn- 
. 91901 2:7. Wo 
- The Ap i the Nuttdet 
it 5 to bei | N21 got _n M1 
And the ' 4s che Vhis df the Beld 
Number fo -ofren repeateſad theve areU- 


nites in the ſecond. C.. 
In decimal Fraftions, vt whole Numbers 
mixt with FraCtions , the two firſt Numbers 
ue called Faffors , and the laſt is tilled. the 

Apltip licarion hs - whether i in decins) Ea 


ONs , or Pkole Numbers mixt with 


differeth ener mir re 
Figopey 
"Dae 


8M whote'\ Numbers: 


42 Aa lication, 
:I& It: hapgsn. when phgation is 
ended, ay be mn the. .16 in the Pro- 
<4 than 6 Fhers- are Hacesjn Decimal in both 
the then pur Gyphers before the Pro- 
dt till rh number. oof places bee] to to thoſe 
inboth the:Fedtys :. As in "Y - 
2290171 11 »1 Ny '”M gt 
ETSMT Tg T1: mo r "v 27 < 
| , #08 <4 NIN 
Fj þ BagT 5 WS. | 69g; 
iT 19315 t054 $, Sx! 
b w6py $8122 024 6. * o8f5 


«Wrherebyins —— That the Mead, 
Ppation bred Erz#ion}” dokthi;nat: increale 
them avinavhele/Numbers; but chey are! ;bere« 
_ ih, and the Falbis removed further 
ity:thaneither of the Feitirs 1 ,--5: lr 
- UE a whole Number be ann”, > gs 
Jerimal Ndinber\, pur ſo many. 'Cyphers 
the whole Number as there are inthe decignal 
Number, and thar Number will be the Produi?. 
If 45 be rhultiplied by 10, milbe 4804 by 
1 00, 4800; Oc. 

In mulciplying decimal FraQions , or mixt 
Numbers, by a decimal Number, you need only 
remove the point or ſeperaring line ſo mahy 
places toward the right hand as there be Cy- 
phers in the decimal Number. It you mulci- 
ply .2845 by 10, the Fat will be 2.845 ; by 
w_0g leawill be 2e, 45 3 by 1000, 284. 53 &c 


DIY tt 


| D#FISION.' 


N loifn, both:in whole Numbers and Era 

Qions, is by young cha found to 
be more' difficult than yn ur Species ; 
it wil therefaxecrequire a [ittle-more indu 
the Learner :. But when once hag, there will 
appear ſmall. difference berween the Operation 


herein, as in aby the precedent. 
Diviſion i is alſo aa by three Requi- 
ſi res K Ip a fourth Tay: <a 


accid 
abenk Hill Barks is 
bh e710 aliviys. happsn; 


rey Bedb Weg - 
ich the other 


vial ; ' 
"is the Nut 2 fa #4 
i +\ 2441 Q0 O00;z O01 i 


And the Remainder is hes Wy ch | is [ef 
- ”**the Dividend after rhe WR: Tow 
and is always leſs than rhe ior, | 


. Example... iT 


"if x2 be to be divided by 4, thes i is 12. the 
Dividend , 4 the Diviſor , and the Quotient 
will be 3.. + 

If 13 be.djvided by 3, then x3 is the Divi- 
dend, 3 the Diviſox, 4 the Quotient, and there 
wul be a Remain, which is here 1, De- 


4 - DPivifow: 

_ Decimal  Fraftions, or mixt Numbers, are. 
divided after the ſame manner as whole Num- 
bers aredivided ,\ ofily cart\fodlſt be had in gi- 
ving a true value to the Quotient. To perform 


winch, obſerve well rear les) C| | 


. -. The frp Flewre in the Quotient. ac 
. always % the ſame dewwrniniuriod with 


that "* ' which Pants (a7 36 
to fland) wer" rhe Unity, Hoe 7n the 
Divier,: wy . COT" 
'As to the rour Fiptres 
apa the wy at. Py 0 
liſhed by & thick + 
by Tn Pe ide 3 


D f 4 
wo Tt DEED 
eng [ek 2487. oahy 13.6, Tptace 

53.6) | 


chetn in 
2437.04 


Then I conſider if the Diviſor _ placed 
er the Diyidend , the Unity place in the . 
ſor , here '.* would ſtand the. 8 in 
ww wr 1 rhen ſet a mark veer ER 
of the 8, and conclude the firſt Figute in the 


ient ro bs of the ſame den6myjination with 
it, "which i iy Tens, in whole Numbees, 


__ 


Br roars oy 


t iHwing thus fot: heed ves. f,7 


gare in the Quotient; 1 proceed r6 Gediviliee I 


_ inquire, how many times 5: it'2.\'? '1 find 
-. I chen ſer 4 in the Quotient, and go back, 


and fabduc the Prodgtt put of the D1 

| placing the Remainde# anderneath as part of a 
new Dividend : Thus 4 times 6 is ; 24, from 27, 
arid there remaine'3 '; which 1. uniet the 
FOI nes Dn RP that'll barrow- 


fron x8; 4aÞthere renatdres 44 "hich 
I: winder the, bn" in the! { chen 
a 5 i116 hn40120 borrowed"ig"2.4, from 


249) aubahece renalio{ ; which'Þ 
the 4. For mp'qer ;vidend; odown 
the next Figure , here a Cypher , and poſt- 
pone it ro0the ; ab fie Examp'c 
will ſtand thus : © © 
53-6) 2487.048 (46 
TG. 343 © ROO 


: Then procedlinginin y Divifion, hiak, how 
(uny'rimes 5 {in 4? 'finding 6 viees, | thets 
place & 'in the Quotient, and erhqen'=.yhp 
rtimes6 is 36, from 4.0, and nt 4, 
which: I-fer:down ondet the Cy then 5 
wes FY 13; en4-</1 borrowed Wl 2 Hom 3s, 


Fahy 


_ link & 
we plying-the whole- Divifor dy that Figure er 27 -04-56 


17? 
=Þ 


0 


Gefe-l 5) 46% 


» D / lors A 
and there remains 1 , which I place under the 


3z then6 pumes 5 5 39,: and 2:1 borrowed is 
' 32 , from 34, and there will remain 2, which 
I place under the 4 ; then to this Remainder ! 
bring down the next, Figure) in the Digideed , 

poſipening it: 38 £.<id the Gppher and they 


| il ſtand thas :: 


[ ie 


"133-6 )a987- 08 46. :ivigizhien 
_w”— 307 {0 :$43DboiT :::: 1 ng 
P _ 2(A4 _ L £173 vrtagly 


it, dT 
inquiy, PEG LG ) and 
—— then CR nn rn: 
2 deore >cwg 


7 box e 3211 w z 9120 g: t 1291 
' $3-6) 2487648 G46-40p 1 5001 
3430 * 2:4; Ungh ('tvs 
21 44 
bY PEEL 7 14 bop! 


Having placed a Cypher in the Quotient, I 

add another to the Dividend; and make i800 , 
and :then_ inquire , how many: times 5 ;in-$-2 
once, L pur x in the -Qyoyent, working 

re-:: Where note, So-tong as there is 2 
Reeds if you add Cyphers and-wotk'after 
this manner ,- you may have as many Decimals 
as you pleaſe. > 


f 


bs 


It death often ha in Diviſion, in decitnal 
Fractions, or m bers, cat "the Unite 
place in the Diviſor will ſtand beyond all the 
fignificant Figures in the Dwidend , either ro- 
ward the right hand or toward the left; in 
which caſe, that you may the better find ont 
the valne of the firſt Figure in your Quotient 
(according to the precedent General Rule) add 
Cyphers to che right or to the left-hand of the 
Dividend, till you come over the Unity place in 
the Diviſor , and what value or denomination 
that place is of , that is the denomination of 
the firſt Figure inthe quote , as in theſe 


Examples. 
| 154)21.00(.0826 24)7-2(.3 
680 O 
1720 
196 


\ 3.42 ) 2581 ( 783.9 
2870 


| 1340 
3149 
2, 5 21/:00f-0R ” 4 
+)21-:22008 63 
89 | 
ps : bo, t1 Eo R > p b :275 


” *+* @ *s $$ 


Diviſon: © 


_ 


| If you divide 66 by 8, the url be 
$® and + , according to the 1 way of Vulgar 


75 I635KQ19765\ 


42.25 ) 354-375 ( 8.393 
| 16 375 
3 1090. 
14250 
1575 


025) 0.225 (9 
00. 


98375 Yais. 750( 307.4 
62500 


38750 


002.) 001.6 ( 500 


If in Diviſion ia whole Numbers, there 
happen to be a Remainder , u is the Numerator 

a Common FraQion, and the: Diviſor is 
the Denominator , and this FraCtion is part of 
the quotient, : 


Example. 


Fractions, 


Diviſion; 4) 
Frations, but in Decimal Fraftions it will be 
8.27. 


Common way. Decimal way. 
$)66(83 3) 66( 8.25 
vc RI 29. 
we - 40 


© 
If you be to divide a whote by decimal © 162446 
Number, cut off- fo many places by a mark, &, /-* 
as there are Cyphers in the decimal Number : | 
If 468 be divided by 10, the quote is 46.8 z 46: % 
by 100,4.68 ; and by 10oe, quotes .468. es . 
If a decimal FraQion, or a mixt Number, be 4 £6 «4 y 
to be divided by a decimal Number, remove Yoga | 
your line or point ſo many places toward the £76 
" left hand, as there are Cyphers in your decimal 
Number , fupplying the vacant places with Cy- "6 5 
phers, if there. be occaſion : 69.5 dividedby £45 © 
19,ts 6.95 ;by 100, it will be .6g5. ; by 2600, /00 405 #64 


- 


0695 ; 2 by 10000, quotes.ati6gy5 ; Ev. -/ - 
Diorſies being the! Camerle of Adubihs £50 

carn,. as multiplying a mixt' Number or dtc- 

mal Fraction by:a decinal Number, you remore 

your- mark of  diſtin@ion. zowand | the: right 


hand, ſe in dividing a decimal Sraftion 'or- 
mixt Number by a decimal Nomber , the cgack- 
is removed toward the left hand, as in the fore- 
going Examples. 


RE. 


LS 


REDUCTION. 
O rednte a vulgar FraRion into a decimal 
Fra&tion , your Rule is : Divide your Nu- 

merator by your Detominater , and the Quotient 

will be a _ Fraftion of the ſame value 


with the vulgar Frattion, . $0 2, if rednced 
ates Fraction, will be 2 Fo 


Example. - 
4)1.0(:25 
20 


O 


Here note, Thar only the even parts of an 
er will be exatly rednced into a decimal 
Fraction, as 3, #, 72, &c. In all Surds, there 
will be ſome Remainder , but if teaes.s reg 
decimal Fraftion to four or Spn pleas, making 
the laſt one more than it is , if the ſixth Figure 
he above 5, or elſe leave them our, and your: 
Calculation will come near the zruth , but if 
any deſire to be more ;exat ; he may rakes 


——_ OO 


j # 
« WaSTz 


4 -— 
,4 


Reduttion, "Ti 


Examples. 
} 3)1:6(+-33333 .4$ 3 )2.66-66664 
10 20 -. 
I 20... 
4.0 20 
© Y 2 © 
10 | 20 
T | Y 
7 7(3-9(.428571 F- .9)26 (2221 
20 ba R 20 
60 *n\ «Þ D9 20 
40 | ER. 
21; $0 _ ch 
"i o | ci | 2d 
oe 's ci WO, | ”_ viper WH S1 
'To reduce any, deciiul Fi of z 


bur 
Bra: denomination, into . Notes, Muti 
ration: by y tho pare of the Int 
Aki you would haye it reduced; as, at 
the parts of a Pound, you would k 
many, Shillings are din theFrattion, 
multiply it. by 20 : If you delire- the Pence 
—_— = oe ly ,©& trol 
arthings., multiply” by number of 
Farthingyin a Pound or oa 
i&y 


\ 


65 


20 
> 


BIS * 
I 3.00 


Anſw, 156 4. 


into 
llons 
Wine 
In. 


1:402 (303157 


l:fſer, by 4 multiplication of the ſevezal'parts 
of. the Integer, ſo leſſer denominations are 
E reduced 


Reduttion, er 
reduced to greater, by diviſion, Any number 
bf .Shillmgs are reduced into Pounds, and the 
decimal parrs of a Pound, if you divide them! 
by 20 and Pente, if divided by 2.49. | 


* ad Example. 
6 i, ” 4 F ILY | 
20)15-0(.75- - 240) 180.9(.75 | 


<Hours are. reduced into the decimal parts of: 
a Day, if you gividethem by 24, this Hours in 
a Day Natural; and Minutes into the parts of 
an Hur, if” divided by 60. II 
| hes afe reduced into the decitnal parts of 
if you, divide them by t6o ; the 
| Poles or Perchesin an Acre ; 
of;\Feet into Poles, and the 
s of 'a Pole, it you givide them 
Feet. in a Pole, or by r58.25 the 


- wm * 


Snare Feet in a Square Pole ;. bur 
eafure by 18, orif a Square 
Pole by 324, the Square Feer in 4 Pole or 
Perch of ſuch Meaſure. Eh kV 
Any number of Inches are reduced intothe 
parts of a Beet Barrel; if- divided by.1015 2 
and into Ale Barrels and parts, by 902.4 ; &c. 
For the eaſe of the Reader here is made a 
Table of Engli/s Coin reduced into the decimal 


parts of -a Pound fer ſing. 


— 


E 2 2M 


- 


>». 


——_——_ 


Reaution, 


- 


oy Table of Reau 
the Integer 


— 


Hio#' of Engliſh Coin, | 
being one Pound, © | 
ezng one Pound, 


TY 


Shil- 


19 
"x8 


— 


pp. OO m—_ 
| M- 
' +4. 
— 


-xYO 


—_—— 
—_—_ 


—— 
—_ 
_ 


hy MN Www KID KK Wy 


Decs- 


lings. pals. 


| 


WIE” 
Pha. _— ow 4 
CY LD £636 12-07 0557 - © 


II | .0458333 
| -04166672> 


1*0375 e EC 
; ” is 


aw £ 


LEI .0010417>| 


The 


.*  Reduition, 
The 'Uſe of the Table. 


Having any Queſt. wherein Pounds, Shillings 
& Pence, are required to be under one denomi- 
nation, 242. Pounds, and the parts of a Pound: 
Firſt' ſeek in the Column of Shillings for your . 
Shillings , and ſet down the FraQtion that ſtands 
apainſt it; then in the Column of Pence, ſcek 
your Pence in the Farthings, your Farthings , 
add all theſe together, and the Sum is the decimal 
FraRion delired. 


Example. 
IV hat is the decimal Fraftion for 17 5. 94.2 ? 


Firſt as the decimal parts of a Pound ſeek 
for 17 s. and the FraRion againſt it inthe other 
Column is .85 ; 

Which ſet down thus Bi 

Then againk 9 d. I find —— .,0375 

And againſt 3 Farthings — .003125. 


Their Sum is — .$90625 


Which is the Number required, and is the 
decimal FraRton for 17 s. 9d.*, as parts of 
a Pound, Y tay = 

Again, ving a decimal FraQtion in the patts 
of. Pound , "and its deſired to know the (line 
thereof in leſſer denominations : Let it be the 
Fraftion before found, viz. .89662 5 : I Rtk . 
in the Table of —_—_— for the" ricereſk __ 

 & jp an 
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and find .85 , and againſt it 17 s. I then ſer. 8 
down, and ſybduR it frem the other, and there 
remains .040625 ; I look over the Table again, 
and find the next neecreſt is 0375 , againſt it 
9 4. I ſubduRt that, and find the Remainder 
»©0 3125, ſtand againſt 3 Farthings. 


003125 

So finding the value of any other decimal 
Fraction : It any thing remain after the laſt 
ſabdoRion, being leſs than a Farthing , I caſt it 
away as of ſmall regard. | 


A 


THE GOLDEN RULE. 


"THis Rule is called the Rule of Three , be- 

cauſe herein are three Numbers given, to 

find a fourth. Ir is alſo called the Rule of Pro- 

portiow , for as the firſt is in proportion to the 

-cond, ſo is the third to the fourth : And the 
Canverle. 

This Rule is called the Go/den Rule for its 
excellent uſe in the Solution of Queltions of 
various kinds, and great advantage is made of it 
BD almoſt all kind of Calculations A 

& wa 


The Golden Role. Fs 
Two of the three Numbtts'\given"in every 
Rule, of Proportion are of* one denomination ; 
and the third is of the ſartie- kind with the 
fourth ſought ; and one of 'the' two 'Numbers 
that are of like ſpecies doth always as the 
Queſtion. TIES | 
Arithmeticians diſtinguiſh this Rule by two 
denominations, one they-call the Dire&, and 
the other the Irverſe or Backer Rule of Three... 
One of the chree given Numbers of like de- 
nomination in any Rule of Proportion is a Di- 
viſor , the other remaining two are Multipliers. 
To find which of the forementioned Numbers 
is the Diviſor , take theſe following Rules. ' * 


r. If that Term to which the Queſtion is Fr 
nexed be more than that of like denomina- 
tion, and alſo requires more, or if it[be 
Jeſs, and require leſs than the Term of like 
denomination ; then that Term of like de- 
nomination ro that which” askerh the Que- 
Kion is the Diviſor, and the Queſtion is in 

. the Dire Rale of Three. | s 

2. If the Term which asketh the Queſtion be 
more than that of like-fpeszes , and requires' 
leſs, or leſs, and requires more ; then that 
Term which asketh the Queſtion is the Di- 
viſor, and the Queſtion 'is inthe Backer or 
Inverſe Rule of Three. , | : 


Having by the precedent Roles diſcovered the 
Diviſor , multiply the othet two Numbers, and 
; E 4 * - divide 


- Fhe Goldex Rule: 
di: by the Diviſor , your quote willbethe 


(wer to the Queſtion. 

' Nate, Ii any of the Numbers giyen be in 
ſeveral denomingtions, they muſt be redu» 
ced into one, either greater or leſſer, as 
before direted. 


Example. 


Queſt. r. If 12 & Tgrds of Taffaty wot 5l. 
7 4:9 4.3 4. whatſhall 57 Tards coſt ? 


In this Example, of the three Numbers gi- 
ven there are two of like denominatiqn , and 
they are 12+ and5 =, the latter of which is 
the Term which askerh the Queſtion , known 
always by the words what or bow ugh. And 
this Term js lefs than. that of like) kind with ir 
ſelf, and alſo requires leſs, therefore according 
to the precedent Rule, this Queſtion is inthe 
Galden . Rae Diref#, . Theſe three Numbers 
may be placed in what order you pleaſe , pro- 
vided you miſtake not your Divilor , but accor- 
ding to the general way, being reduced mnto De- 
cumals, and of oge fectes, they will ſtand thus : 


| T7 aras. : 4 | T ard. T 
«IQ; >;11 $43 9062F+ 23 1 Fe5. 
| Then; as before direfted, multiply the cond 
and third Numbers, and divide by rhe frſt,. and 
$ L. - 


- 


the | the fourth 
eu Mo cx Propottiansl an 


mber lought, 1355 


The Golilzn Raile; > 4 
12.5 . $-390625 $3.5.5 | 


26953ti5 
26953125 


12.5) 29. 6464375 (: ( 243 371 B75 


OO 


The Anſwer 4 21. 1454.19: 


QueBs. +; 6 Yards Bread Clark FA 
"T7 Tak bt A oft 4 


Here the Term which acketh the Queſtion 
is greater than the Term of like 
and requires more ; therefore the Term of like 
denomination to the Tezm that -asketh the 
Queſtion is the Diviſor. 


6 , 4 2: 33 
4 


— O— 


wW 
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20; -( 
. 2 O- 
2 


The Anſwer is a L. 65. 3d. 


Queſt. 3. if 320 Men __ 4 Breaſt-work in 
6 Hogrs ; sn what time will 750 Hen do the 
ſame ? 


Here the Term that asketh the Queſtion is 
more than the:Term of like denomination, and 
requires leſs ; therefore the Term that askerh 
the Queſtion is the Divilee.,. » and” this i _ 
B acker Rule of Three. 


a 220". 8:3: 73v 

$88 | 6 S | . K+: © 

il Po m4 1 235011 . « 210172 7c nath 

750 )J 1926 2.56' 
4200 +». 
4500 


OO 


The Anſwer is 2 Hours, 33 Minutes , and 36 
Seconds. 


"4 


(3 
Queſt. 


ef 


The Golden Rule. 59 


Queſt. 4.” if 756 Men dig 4 Trench in 12 
"Hours, in how many Hours will 126 dig the 
ſame ? es 


Here the Term that asketh the queſtion is: 
leſs than the Term of like denomination, and 
requires more ; then according to the Rule the 
Term demanding is the Diviſor , and this gue- 
Rion is alſo in the Drverſe Rule of Three. 


756. 12 2: 126 
I2 


126)g072( 72 - 
252 


of” 
The Anſwer is 72 Hogrs, 


There is ſometimes four Numbers given in a 
queſtion , yet is it but a Single Rule of Three , 
for one f the four Numbers is of no ſignifi- 
cation , and might as well have been left out, ' 


Example. 


Queſt. 5. if IO Workmen build 4 Wall 40 
Foot long in 3 Days , in what time might 50+ 
ten have done the ſame ? : 


Here mite, there is four numbers given, and - 
« _. o6there is bur three robe uſed in orking 
«2M = ; 5©*""* the 


& "$ 
was 


LABS. Addi. 4.4 o 
4* 
x 


The Golden Rule; 
the. queſtion, you . muſt therefore- find 


which thoſe 3 are that are necefſarily to 
be nſed : Thos, | 


Firſt, you muſt take the Term that asketh 
the queſtion, here 50 Workmen , ſecondly, 
you muſt have ths Term of like denomination 
with it , 'which is 10 Worktnen , thirdly, the 


& 


Term ſought, being Days ; you mult cake the 


Term like denomination with that alſo, 
which is here 3 Days: The ſuperfluous Term 
then in the queſtion is 40, which might have 
been left out , and they will then Rand thus : 


IO « 3 :: 50 
3 
$0) 30.0 (+5 
The Anſwer ws Half a Day or 12 Hors, 
This queſtion is in the Rule of Three Inverſe. 


Queſt. 6. If 1001. gain 6 þ in 12 Months ; 
what ſhall 32 1. gain in the ſame time ? 


In this queſtion the 1 2 Months is the ſuper- 
fAluous Term', being of no uſe in the Calcula- 
tion, the Terms required being 1001, 61. and 
320. | | 

Note,  Thoygh the Terms in this queſtion 
all Money , and ſo may feem to. be of one 
fprries, yer they are not ; 1001, 40d 32 


The Dauble Gilden Rule, &N. 
. are of one, kind, beiogr both. Principal 
..; "and the other Term js:of the ame den. 
/; Minatan-with, TEE 
.: or lrcereſt, | 


IOQ » 6 25.33 | 


ES 100 JIg2 (3 -92 : 
Thi. Hnfwer is 1 1. 185.46 39. fer; {Dn 


-And this queen is in-the Dire® Rele of 
Three , the Lertn thar asked the:queſt;on 
leſs than 'the-/Term of like denomination, 


Sa requiang UG; Os, 3 


FOoOrnmren , $ 2614 . * 


4 


" THE, POUBLE GOLDEN? ahre;" fg 21 


1 1 { 211 


HisRule is called the Diablo Gildno Rage? 
; of: Doublzi Rule of Three, becauſe 'MTe-* 
- ewo: diftinct Calculations:; before "you 
can anſwer the queſtion. < 

And in this Rule there are five Numbers 
piven to find a fixth ſaught. . 

This differs not in the operation from the 
Single Ale, only the Calculation is twice Tee 


_ Of the- Gwe Numbers giveii, the queſtion is: 
ſometimes annexed to two, and ſomerimes bur 
toone. ___ 


6z The Double Goldert-Rivle? 

4 the queſtion. be annexed-to two 6f the 

Fundy uncomd then-are theretwo: of the 

og — m—_ of" :the ſame ſpeoier" witty thoſe that 
25k the queſtion, and the third 'is propoftional 
to the Number ſought. . 

For the due reglation of theſe two Calcula- 
- tions, when the queſtion is annexed to two of 
the five Numbers , take theſe Direftions, - 

Firſt, take ohe 3 the Numbers demanding, 
and let thar zok the.queſtion- in the: firſt Opera- 
tion ; ſecondly, rake that of the ſame ſpecies, 
nd alſo thes-of-che: like qualay>with the're- 
; of,theſe, three conſtitute. your. firſk 
of Proportion; ;then find! which is'your: 
iviſor, according to your>Ruld yap.5.5-:a0t | 
proceed to find the fourth in proportion. 
—Then for your ſecond-Rule of Three, take the 
other of the two Numbers to which the queſtion 
is annexed,and. les. thatack rhequieon; take alſo 
the Number of like kind, and the fourth Num- 
berfound: in ehCGeſt Calculariori; + u-; grep" 4 

the | 


1s ypur Divtfor, and:work acco! 
Quotient will —ERIRLpetrr rome. GITIPE 
* __ nei T4177 9d 3: 23 
2 a> 5y 10 nl bak 


Example: x 6 br c 


"If, a Trench be '2Q Perches 5 7 i nt 
made by 12 Men in 18 Days; how long. 


that Trench be, that ſoall be ronghs _ Ae 
m 72 Days? _. - 75 Comm 


- d 


The Double Gulden Rulge, 5 
Here the queſtion is annexed to _ of t 


Dy a TO and a _ 


RS 


jnqueing, 48 ,un 
. wr * add \0Agr) +. 4 
As 12 . 20 40 :: > £ 0 
R 25332) 000 er 
ph (Fe fark 


Then take the other of. the two Numbers in- | 
quiring, and ſay , 


Days. Poles. 


As 18 . 80 ::; 
&r/ Bt \3-þ or 


KU AVIMB1 5 SS; $ 2257 2t k: 
. s © Li 
L1'/ A "_— WK 33 © 
7.4 


WM, | 6 L; "Ml DELL Turf Ballaſt in 5 
kh way Te will 1 5 bring in 2? | 


ogfore 
we = 


6 . 60 ;; 15 , IFo 


bs ww ©"x5o T I2 7 Ly 360 the” oe, 
WOE 


6% | The Dodo lien rat 


of ala wow 100 ditte 
the Ditys ars © Hours long , Wy 
will he erxvel- tyy IG "when the 
14 Hours long ? 


160 1 4 :: tg: 
4 
= che 4th number, 
ye -: 


\ 219d1nwht «IPO... 
o0O0' SK: 


? % 


WD . 
vid a0 


to +375, : 14 


4d 


$9748.75 PHE <481\ 4 the ſixe number, end 
Re obey 7 __ _ 4nſwer to the queſtion, viz, 
pe £8 3 Days, 11 Homrs, 34 
30 Afonntes, fer, 


X -. 20 
H > 4 Lf Sy * 
"I*; thee th 1\ KL COU \ k 
Oy _ 7 
. —_ ——_——— 4 UN; 


| INOR ted the 
of >, that tein he Dok one Doki 6 


hats 
take that Number, and letir ask the 
Jeſtion in the firſt Rule ; take alſo the Namber 


of 


Pa - 


T "he Double codes yg . 65 


of. [like denomination , together with the Num- 
'dta that of like denomination, and. of 
till three Numbers conſtitute your ll Rule 
of Proportion... 
| Secondly, ler-that- Number which was found 
in the firſt Operation, ask the queſtion in the 
ſecond ; then t:ke the Number ot -like denomi- 
nation-to ir, and alſo-rhe Number joyn'd with . 
that like Number ; of theſe three is your ſe- 
cond compounded ; find your Diviſor, and pro- 
ceed , the laſt quore exhibits the Anſwer. 


E xamp| le. 


if 4 Crowns at London make 2 "H—_—_— 
Venice, and 8 Ducates at Venice make 20 Pa- 
tacoons at Genoa how many Patacoms at Genoa 
will make 12.0 Crowns at London * 4 


0." '.6. 
Firſt 4.2 :: 120, 60 


v" Dsc. Pat. Dc. Pat. 
Second 8 . 2@ :: 60 . 150 


wi Of the $quare Root. 


—_— 


A Square 15 a plain Superficies bounded with 
' four right Lines of equal length, the Angles 


alſo are equal; being all right Angles ,- as 
(abed) | 
4 5 


| 


S — 
The meafure of a Square & by- a Square, 

that is , when it is known how many Square 
Inches, Feet or Perches, 1s contain'd_ in 
Superficies, the Content or Area of the ſaid - 
Superficies is then ſaid to be known. Andin 
aSquie, it's found by multiplying the length 
by the breadth , which being equa], it is called 

| Squaring of a Number, and by the Learned 
Dr. Pel!,  Involyrion, and the -Product or 
Area 15 the ſecond Pbwer ; now the oe of 

| "TI 


_ — 


Of the Sqware Ret, 67 
ſuch a Square is by Geometricians called a Roor 
or the firſf Power, + 


Let the Side a b be 222 bechis, Feet, or Perchts, 
&c. 232 UL 


44h 
444 
444 


1492 84 te Ares or 9: Nunker 


Now baving the Area of a Square or - Square 
Number given, and the Side or Root be requi- 
red. 

This is called the Extrattion of 4 Square 
Root , and alſo Evolution of the ſecond Sam 


Let the Number be as before 3492 84. 


The firſt ching to be dane. in the ExtraRtion 
of 4 Root.is punRarion,, or painting the Num- 
ber given ;. which is chus dane, firſt ſet aipoint 
over the be Inko-place) and  omitriog/ one pine 

nga Figure thus, 3492 84.4, thete be- 
a ee points ig the Nutber, incirhates three 
heures/in the Roar} +: |. 
roceed then, enquire the greateſt Square 
Nambes contained: in-thoſe figures; mder the 
pornt on the left hand ; the greateſt Square 
Number in 34.55 2.5\, © whole Roetis'5, which 
place in the for the > in the 
Root,” ſabdu; Square' out of 34, _ ſer 
the +07 g ere as in the Example. 
Z Exe 


v = 
* FY \ = 
: _—_— 


68 Of* the, Square Root. 
Example. 
349284( 5. 
25 


by 


The firſt figure in the Root thu; found , 
the reſt are found by Diviſion; for a Divi- 
dend bring down the figures under the next 
point , and poſtpone them to the laſt Remain- 
der, and the Example. will ſtand thus, your 
Diviſor being double the Root found, _ 

349284( 59 


» 


Ut Then ; 


I proceedito- Diviſion, always fu 
{ing the aft Figure in wy-Diviſcr ſtandi onder 
'thie laſt ſave one in the Dividend , the Number 
to be ſubduRed from the Dividend muſt always - 
be the Square of the laſt Figure mm the Root , 
and the Diviſor multiplied'by the Jaſt Figure 
in the Root, ſo added together as i this Ex- 
ample, 5. ſo thar.the. Unite-place in the laſt 
Number ſtand one place further to the right 
Ne times the Diviſor —— 
And 9 multiplied byit ſelf — $1 
" Which 


- 


Of the Squtar?" Rod, 6g 

Which being ſubdued From the nd 
will remain 11, as part of 7 new Diviten 
thera bring down the two next figures, and te 
Example will ſtand thus : 


349i8#( 59 
nh ] > AY \ ITDTEYE 


[— 


10) 992 


$1 | 
, . a 'F a4, i; 
? 118) 1184-6 


,The Diviſor as before.;is. | double the- whole 
Root found , | and for the Namber: to be -ſub- 
dufted, after you have made enquiry how many 
tices the Diviſor will be found in the Dividend, - 
if id placed as aforeſaid, it wifl here be found 
once , then place x in the quotient for the third 
hg "in the Rootthe Number to be ſubduRted.. 

be a; hivrt, and the Exapple wi will ſtand 
thus: . 
Wy "246334 1k AJ 


ood Yer 0 


by the laſt Figure 
hat Fia x as 


Recs 


of the Squar e Root, 


, by 
64 4.41 j* RAVLIM 3id It vv 
A +» 7 — LS. 
L4% -4 Ss i ' 4 «> - k SHFE c 
Square _ — ———— 
* 4 #: . Wo 1 +4 __ - 
i y "s 4 


indbatecs 1 
1181 ſubdutted from. the Dividend 1184. 


T here will remain but — ——— 3 
p Which ſheweth the Number was not a Square 
Number ; but if you deſire 10-have it further, 
add two Cyphers to the Remainder'for a new 
Dividend , double your whole quotient for a 
new. Drvifors, and>you' may- have as many De- 
cimals as you pleaſe, - * LE 0 


' s 
; TY 


4 . 
. [* 
th. 
_ 


4 
- 
& ? 1 
| i. 


149244 C9) 


» » 


Of the Square Rod? 5s 


| I a 
| Tabula Laterum Quadra- 


forum ab Unitate'all 200, | 


KL » 


| 


—.C.O 
Lena... ' || 6. 


|S | 
I'd 


w——_—_—_— _ | 


I ,00000,000000 
£,41421,356237| | 
Ki I,73 205 8975 7 | 


2,00000,000000 | | 
2,23606,797750 
244948974278 | 
264575131106" 


| 233842272474 | 
3 00000,000000 | 
{ 
| 
| 


——_ "I bY —_  — Mi "Ie 
bk At ax 


RY a. AM. a 


, 3,16227,766017 | 
3,3 1662 479936 
[3 3464104161514 
3z60555,127546 
3374165,738677| 


| 387298334621 | - 
400000,000000 


| | 
| 4,12310,562562 | | 
4:24264,068712| | - \ 


[") 
oO.” 


134 


72 Of the Square Root, 


Latera. 
1 453 5889,894354 
447213395500 
1 4258257,569496 
| | 4:69041,575982 
479583,132331 
4898972948556 
- | 5,00000,000000 
D_ | 5,09901,951359 
1 5o19615,242271 
$ |5,29150,262213 
\ [52385 16,480713 
5347722557505 
5,5 6776,436283 
| 565685 ,424948 
537445 6426465 4 
4 | 5,83095,189485 
- | $291607,978310 
6,00009,000000 
6,08276,253030 
6,16441.,400297 
6,24499,799840! 
6,3245545 32034 
6,40312,423743 
6,48074,069841 | 


\ 43 


6,78232,998313 


 7,87400,787401 
7;93725,3933t9 


$,06225,774830 


6,35743852430 || 
44; 16,63 324,95 $OF1 
:45: 4 6,70820,393250 | | 
460] 
47 | 6853650440040 | 
04 -16,92820,323028 
| 7;000p0,090900 | - 
© 3 þ7:07205,7F1.285 | 
'$ | 7,14132,842854 
4 7,21TIO0,255093 
©] 7,280T0,988928 | 
4} 7234345932035 
: þ7,41619,848710 
748331477355 
24 7254983544357 
- | 7263577310586 
"| 7,68114,5747S7 
4157 7,74596,669341 
| 7,81024,967591 


$,00000,000000 | . 


— 


8$,12403,840464 


of the: Squere Root, 


[8,185 35,277187 
1 8,24621,125124 


-- 
— 
- 
- 
. 
- 
- 
# 
4 
*%, 
mm—_ — ——— 


| 
N 


af A. 
—_— 


2 £b-t 


te 


LL 


. $£:30663:3 86292 | 


8,54400.374532 | 


8,602 32,5 26704 


-+8,6602 5,403784 


271 7794788748 
8,77496,438759 


£ 6,83176,086633 | 


8,68819,441742 


$,94427,791000 | 

© | $,00000,0000G0 
29,055 38,5138 14 
9,0 10494357914 | 
{D165 15,0 38991 


9,2 195 4;45729 | 


9,27361,849550 


' | 9,32737,905 JO9 


| 9,38083,15 1965 


' | 9,43398,113206 


 9:48683,198050 


Of the 


- nates  —_— Fy 


Squase Rook.” +. Wo 


bd | ©96 [ 


C94 


cog" t 
FOO * |, 


/ 
” 


63 ] 


pre P 
x66G 
E067 - 
13. 

"109 
110 
ITY 
I12 
IT3 


M—_— 


% 
» 
. 


| 1 © D293920 IAE? 
| 2 459166, 304863 
93 ( © -9564365 ,076099 
1.2 $3895 35597 1453 


- 
* 


.F20,04987,5627t2 
16,09950,493836 |. 
"1a Prog 43894156509 | 
$641 463198034902779 | 
| >20,24695,076596 * 
: $053.95 634014099 
(£03344084643279 | 
f 2043953048454 | 
[-x0344030,650897 | 
| x0z48808;848170 

| 10355565 3375255 
| 10458300352 4426 
0463014581273 


. 
- *% 
a L\ 3 
. 


v\: Aatera. \' 


2 


935746979,43448 t 


: Ggfp795: $B97E13)] 

d 484385,780 +806 
 989349,49366t 

- {© 6,949987,437 107 | | 


$6, 00006,090000 


IT4 * 


1 x0,67707,925 203 b-. 


76 


Of the Square Root. | 


Qua- 
drata. 


ET$\ 
I1i6- 
I17 
118 
I19 
I 20: 


mmm — -.-_—_— 


I2I- 
122 
123 


1.24 | 
1235 Ti 
E26 - | 


127. 
128 <1 


I 118903 339 
I 1224975216032 


Latera, 


| 20,72380,529476 
| 10,77032,961427 
20,81665,3 82639 


10,86298,049120 


10,90871,211464 
10,95445>115010 |. 


I I,0009@,000900 
I £045 36,101 719 
I X,0905 34650641 
I LISSSANNT2 566 

8750 


I £269423766958 | 


I 13137849898 


> |-I I,g57813669160 
? 444th pare” 


$5253 14226 


TI a 9125529308 


I1,57583;690279 
I1,61895 003862 


[1 I,66190,378969 


I1,704695991072 


| 11:74734:012447 


[1135 32563259467 | 


| 


- Of the Square Root. 


7 


__ 


Latera. 


EL —— YC rr innit mmm, 


11,78982,612255! 
11,83215,95 60 

1187434208704 
I1,91637,528781 
11,95826,074310 
I 2,00000,000000, 


12,04159,457879 


12,08304,597359. 


I2,12435,565298 
12,165523,506060 


I2,20655,561573 


I 2324744871392 | 


| 
| 


| 


12,28820,572744 | | 


12,32882,8005 94. 
12,36931,687685 
12,40967,364599 
x2,44989;95 9799 


12,48999,5 99680 | 


12,5 2996,408614 | 


12,56980,5089998 | 
I2,60952,021292 
T2 6491 1,064067 | 
12,68857,7 34943 
I2,72792,206136 


Of the AG Rpt 


| | Latera, 


t 
——  — 


| i PTTeS 33s 
' {.2-89624,847487 
128432 3,25 7867 
09,872673 
Rips eb 
| I2-96148,1 39682 
I 3-000@9,000000 
| 13503$49,481041 
I 3,07669,683062 
{ 1311487,704860. 
{| £3z15294,64.3797 
| 13519099,595827 
{ 13322875,6555z32 
| £326649,916142 | 
| £3:39413,469565 
| EOIIINLI 
\ 1.3,379908, T6026 | 
| ,3-41640,786500. 
13:45 263,404707 
| E349073,756327 | 
| £3552774:925847 
I 3550465,99662 5 
| 1369147,050874 
| 13,6388, 169699 | 


—— 4 


Of. the Square; Rove, . 


| . Qua "| i * S114 Its Ws » $.5it 
| | drata; ET pl 


. 
<_—_— 


| 387 | 135674796433118 
188.0 | 143,71 130;920080 
189-| 13;74772,708488] | * 
| 190 1 3,7840453875209 | We 
191 1382027496109 | J. 
| | 292. |23-85649,646056 | 

1931 £3,89244,398945 || 
194 | 13,92838,827718 | 

195 1 3964241004377 | | 
I96 | I 4,00000,000000 | 
| 197 | 14,03566,884762 
| _198 [14:07124,727947 || 
I99 | 14:10673,597967 | 
200 | 14,14213,562373 | 


k 
—— ha ded W- 
. T7 
- 


RS 92 a 
FIN 


— 


_ 


— — 


+ The U of the precedent Table is. princi- 
pally forthe caſe of the induſtrious: Artiſt ; 
when he hath the ExtraQtion of a Square Root 
in the Solution-of..any Queſtion, ir is but 
lecking - the. given; Number in the Table , -and 
juſt againft-5e he” hall find-the Root. By the 


ſuccedent 


$86 of the Square Root.) 


ſubſequent Examples will it plain| ar, how. 
uſeful ſuch a Table £0: 1000 png be 
in, quadratique Equations-,- and in the Cubes, 
alſo , which (were \there.iocouragement given 
to the Sons..of . Art): I doubt not bur ſome in- 
genious Perſon. would enrich the, World there- 
with ; theſe being long -lince. Galculated by 
Mr. Henry. Briggs of Oxford , and given me 
by my hotioured Friend, Mr. John Collins , 
his delire | being to have - them made more. 
publick , .and/the conveniency of ſuch a Table. 
men fa mentioned) ſhewn, by ſome Examples 


penny 


of Qua TR que + Equations. | 


Mr. Doy; in his 16[cellames, chap. [3 faith 
to this, or the like purpoſe : . 
- 2. When any Equation propos d P incumbred 
with Vulgar F 4" xv let it be reduced to its 
' leaſt Terms in whole Numbers, sf poſſi ble , if 
nor, let it be brought to its leaf Terms in Deci- 


els. 


2. It is evident from divers Authors, That 
if any. Dhantity ſhall be ſigned — , then the. 
Square Root, or the Root of an) even Power of 
ſuch udntity ſo ſagn'd, i inexplicable, for they 

wary rs ted from any Binomials that pal 


As for Example Og SH. 1. 
'' jw being 2 Negative can be of as: 
— thing (if taken as:a'Square Nutnber)'b LE 


w @Q 0 S 


mths 


Of the Square Root, $x 


and — 3 , which Roots are not equal, they 
being neither both Afirmatives nor both Nega- 
tives. | 

3- When you have cleared the Equation by 
the Second hereot., and that the Co-efficient 
in the higheſt Power is taken away, or be 
Unity , then'will quadratique Equacions reſolve 
themſelves into the four ; following Compen- 
diums. EF FW 

4. Let your Equation- be fo reduced, that 
the higheſt Power ſtand oft the lett fide alone, 
the ſign + being always annexed, or ſuppoſed 
to be annexed. &h FP | 


= Frabple, Queſira = 
Firſt Eqquatidn, wu 
| aa=-bah-r 
/ 12 364-/$248bÞ r=] 4 
bb —&J-a#b-þ-r=— 4 


| DEI I — o—_— — 


3061-4 


+ Second Equation. 
9 —=]- ba—r 3 
tb /ibb—r=f 2 
S+2b—+/4bb-r=-þ 4 


| +0b—r 


G Third 


Of the Square Root, 


Third Equation. 
panacea 


= wn HT "7 T6 F 


RETPI 


Fourth Equation: 


4 AA=—ba—r 


E: —phty +2hb—r=—a 
_— v—/4 bb—r=—4 


groTruny : 


/ 


Illuſtration by Numbers, Qutſita a. 
Firſt Equation. 


+aa=--6 a+27 


m—— i CCC _—OOOO——C—_— —____—_— ———— 


+ 3-1-4 36=—4 And a= FA 
.- IF InnSo—d And a=—3 


-——_ =— 


. Of the Squary Root. 


Proof of the A ve, 
The Square 0 9 = = 81 


83 


Six times the Root = T4 
To which add 2 27 


Br 
Which was to be Sroved, 


a Proof bf the Miaaiin: a 


_— __— 
__ +6 
T9. —16 
| +27 
-|-9 
2 Example 2 / 


+462 = 7-874 


4 
Stn, --I1.374=-|-4 

, ht 
+ 4—++6255—7.874 

_ = 

I-16 —J8$7g=4 

--46 

4-63 


CG 2 Second 


-: 1 Of the Square Rode, 
*:"Sitond Equationg,— 

Example 1. 

Sae=—þ Ba—17 | 

tobvodrts, 


Example 2. 
aa 4-144 —46 
744 4=3=1.73205,080757 


7 
8.732 =4 
+7 —/+3=1-732 
7 
+49 5.268, >= 4. 
—46 J 


- 


Of the Square 'Rodt, 


Third Equation, 


Example I. 
|-44=—124-108 


—bb/d144=þ1 - 


—_——————— 


S6==4 
—6—y/-j144=—12 


1-36 p— 
108 - —18 


144 


Example 2. 


+HAA—=—204+94 


—10+y/+194=+1 3.92838,827718 


7 - —10 
-1-3.92833,827718 = 
—T0-4+194=-1 3.9284 > 
— —TIO 
I' 00 w—_ — 
94 — 3.9284 > 
194 


G 3 Fourth 


36 Of the” Squate Root,” - 
Foarth Equation, 
Example 1. 
bat =—! OA—9 


—ty+I6=+4 
_—_ 


— — 


5 nnd nf 


—S—b16=—4 
_— 


EA — 


| Example 2. 
w—44=— 164— 36 


—$8-4/+28=+5.29150,262213 
— 


ee 


—2.70849,737787 

=> 
—b—=/o+28=—5.2915< 
+64. | þo Ks FincPs | | 


_— — 


— —I3,2915 =4 
28 | 


But 


Of the Square Root. 87 

But if in a Square Equation there happen tv 
be a Coefficient annexed to the higheſt Power, 
it is reſolved by transferring the Coefficient 
with the Sign of Multiplication to the other ide. 

Admitring the Equation be 
244 —=+6a+8 

Then the Coefficient 2 being transferred (as 
before direted ) they will ſtand as in this 
Example. 


Firſ Equation. 
24aa—=—+64+-8x2 


= 


The Root of +=2 5 being +5, then is 5+; 
—= 8, and a=-+4, the Aftrmaiive Anſwer. 
And +—3—5 Is =—2, and a=—1, the Ne- 
gative Anſwer. 

The Proof is ealle : 

Firſt, if sbe = 4, 24ais =-+ 22, and 6a 1s 
—-+24, to Which -+-8 being added, the Sum 
is +—32 Which was to be proved, 

Again, 4—=—1, then 244 is =—2, Whereto 
+8 b<ing added, the Sum is = +6, which alſo 
was to be done, 


G 4 Second 


Of the Square Root. 


Second Equation. 
4aa=+264—12Xx4 


+1 3+4/121=--44 
pg gm 131" 


OD —  —— 


WE. 

Now +13.+ the / 121, viz. +11 is 
=+—2 4, the + whereof is =+6=49, and as 
=2?6, and 44a4=+144, +264a=r156, 
ro Which if —12 be added, the Sum will be 
1.44 alſo. 

Again, If to +13 you add —the 4/ 121, 
982, —11, 44 Will be =-+=2, and conſequently 
+ 4==+75, 445 i then =+1,, and 26 
=-+13 , to whichadd — 12, and the Sum 1s 
=1, Which was to be proved. 

T hird Equation. 


GAZ —6A|-32X5 
—3+y/16g=+54 


Of the Square Root. $9 
—3-|-13 =-|-54, here 4=-|2, 544= 
-}-20, —64=—12; to which add 4-32, the 
Sum is alſo -]--2 0. 

Again, —3—13=—T16=—54, and a= 
—3.2, 54a4="51.2: Alſo —64 being — 
-+19.2 , to which add 1-32 , the Sum is — 
-F1.2. 


Fourth Equation. 
2AA—=—1lCA—0Xx2 


1-25 
—16 
+9 ; 
—$-3=—2 4, then 4=—1, —104=-þ-10 
—8S 
2A4=-|-2 +2 
—4—}=—24, then is 4=—4 
—T0 
—=—4 +49 
— — 
-|-16 +32 
2 
+32 
Which was to be done. 
— Note, 


od, 


90 Of the Square Root. 
Note, Always where there is no Sign annexed 
to any Term in the Equation, the Sign 
is ſuppoſed to be annexed. : 


I have been the larger in theſe Examples, that 
the young Aza/;ft may with the more eaſe ap- 
prehend the ſeveral kinds by this variety , in 
ſome of the ſurd Roots I have on purpoſe omit- 
ted the large number of Places, four or five 
being ſufficient for uſe in moſt caſes , but if any 
delire to be more exa&t, he may take them as 
far as he pleaſeth, or the Table doth exhibit. 


(orÞ- 


SSSSSAESOSS6 
Of the Cube Root. 


He Cube is a Solid, and hath three dimen- 
(jons , length, breadth, and depth , and 1s 
incloſed by ſix plain ſquare Superficies. 
Example. 
a b 


= 


— > 


: © 
# 
Let the Side a, b, or c, d, 6&c, ber25: To 
find the Content in Solid Feet or Inches, #« the 
Involution of the S1ae or Root, Thus: 


I25 15625 
I25 125 
625 78125 
250 31250 
125 15625 
x Fi 625 1953 125 TheSolidity. 


And ” is called the Third Power, The 


92 Of the Cube Root. 


The Evolution hereof, is alſo termed the 
Extra&ion of the Cube Root , wherein obſerve 
firſt your punRation, omitting rwo, point every 
third Figure, | 


Example. 
71953125 


The firſt Figure in the Root is found by ta- 
king the greateſt Cube Number , contained 
in the Figure or Figures that ſtand under the 
fhrſt Point towards the left hand , here 71, 
whoſe Root 1s 4, therefore that 4 ouſt be placed 
1a the Quotient as the firſt Figure in the Root , 
and the Example will ſtand thus : 

7195312504 

Then the Cube of 4 is 64,. which ſubduct 
out of the firſt Figures, and fer down the re- 
mainder if any be. The firſt Figure found in 
this peculiar manner, the reſt are found by Di- 
vifion thus : The Dividend conliſts of the re- 
mainder, it any be, and the three Figures under 
the next Point poſtponed ; the Diviſor is always 
three times the Square of the Root , and three 
times the Root it ſelf: Theſe two Numbers 
being ſo to be added together, as that the Unites 
of the firft ſtand over the Tens of the ſecond, 


Three times the q. of the / = 48 
Three times the / = 12 


_OO——— 


Diviſor 492 


Then 


Of the Cube. Rodt, 93 


Then will the Example ſtand thus : 
71953125 (4 
64 
492.) 7952 

Then proceed to Diviſion , always ſuppoling 
the laſt Figure in the Diviſor to ſtand under the 
laſt ſave one in the Dividend , and enquire, how 
many times 4 in 7 ? place 1 in the Quotient. 
Then for your Number to be ſubdued out of 
the Dividend, it always conliſts of three Num- 
bers, viz. 
Three times the q. of the firſt Figure = 48 

Multiplied by the ſecond x 


Produ& of the firſt by the ſecond 48 
3 times the q. of the ſecond by the firſt 12 
And the Cube of the ſecond 1 


\Js 


Te we The Subducend 4921 
7:i953125(41 | 
64 | 
493 ) 7953 The 9. of 41 = 1681 
492k 3 
3032 q of 41 x 3 = 5043 


Then for a new Dividend, bring down the 
three next Figures, poſtponing them as betore. 
The Diviſor thrice the q. of the 4/ 41 = 5043 

——_ And three times the / 41 = 123 
FOFF3 
Which 


| 


94 Off the Cube Root. 


Which being ſet on the leit hand the Divi- 
dend , ſtands thus : 


7ig53125(415 
64 

4920 7953 
4931 


50553) 3032125 


Then enquire, how many times 5 in 30? yop 
will find 5 times , which place in the Quotient. 
Your Subducend is 25 before , | 


3 times the Square of 41 x5 =25215 
3 times the Square of 5 x 41 = 3075 
And the Cube of 5 = I2zy 


The Subducend 2 55 2 775 
Which being ſubdutted from 3032125 


There will remain 479750 


Which ſhews' the Number was not a Cube 
Number , if you add three Cyphers, and work 
as before, you may have as many Decimals Fra- 
ions as you pleaſe. 

In this Extraftion I have not taken the ſame 


Js the Cube firſt mentioned did produce, 


t by adding another Figure,made the Number 
greater, that it might take in all Caſes, but in 
the following Extra&tion it is explicated. 


1953125 


Of the Cube Root. 9% 
ig53225 (135 | 
T 


33 ) 0953 
7928 
4356) 225125 
225JI125 


O 
Three times the Square of the Root = 3 
Three times the Root is alſo = 3 


The firſt Diviſor = 33 


. Three times the Square of x = 3 


Three times the Square of 1 x 2 — 
Three times the Square of 2 x z = 12 
* The Cube of 2 — 


The firſt Subducend = 72.8 


I'Z 
I2 
144 
3 


Three times the Square of the Root = 432 
; Three times the Root = 36 


The ſecond Diyiſor = 43 56 
| ; Three 


_—_— 


©? <4 2 Ee a 


| 
; 
| 
| 


96 Of the Cube Root, 
Three times the Square of the / 12 = 432 
F 


Three times the Square of 12 x 5 = 2160 


Three times the Square of 5 x i2 — 9goo 
The Cube of 5 —= 125 


The ſecond Snbducend = 225125 


' A SHORT 
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of Simple Interesd: 


Ueftions in Simple hittveft are wrought 
by.the Double Ru'e ot. Proportion , 

"wherein, five Nurlibers are Fey, 19 
" = fuid the fixe. | © 

And If you put P—100 Principal, 'abd 7 
an be e e Month, G=61.'he Rxxe of || 
reſt, a. other $utd greatgr of of ie: 
x'= Ai does Time (ibovwe or under Twelve 
Months) and alſo g= to the Gain thereof at 
that Rate. 

Then if any one Term of. theſe ſix be un- 
known, it is explicared by the orher five (like 


Symbols having the ſame * Jengminaripp) as In 
this Equatton. 


2 i PISSPEG. -: morit 


That is the Fat of Too7, wulti; plied} by '6hb 
m. and that Produf4, by 6 5 th Intereſt of 
El 4 J6as, is equal ro the Fatt of 5 wwl- 


ears, . and I & b he 
_ {Heyy for a0 hr _ 


Hz. Example. 


TE" UTEP Te 
” _ ? 
- 


100. Of Sinpple, Intereſt, 


oo, le. \..4 
QI" ie JAEra Wes (CoA ) 
____— @ OO =—_ 
C..- C 'T= T JC: 2 _— 4. C : 

00 .. , 190. 

Lg= Gi? © Gz2 s 
600 ..600 -- 
Which was to be proved. 


Now foraſmuch as the uſual QueſNons of 
Simple Intereſt, are propoſed from a Sum pre- 
ſently due to the Gain thereof, &; contys ; it 
will be requiſite you put A= the Amount of 
a Sum, forborn or due hereafter, and then you 
will have A=p-|-g, as in the former Equation, 


Example. 


P T P;LG 
M00 to106 
So z5ingto 31 =pbg 


' From the precedent Analogiſm will ariſe 
theſe. four Propoſitions. Wn TY 


EN 0 OT. -.* [ 
A Sum preſently due —p, being forborn a certain 
| ew ah at a certain! rate = G, per Gene. 
per Annum :* Q. che Amonnt = AT 
DOLEIEN! Equa- 


Of -Sinple. Intercſh; 61 


Equation a= \ os Tn 
That is, the given Sum mukiplied by rhe given 
Time, and iMat Produtt again multiplied | b 
the given Rateof Intereſt , the laſt Prod 
divided by the Principal, viz, 100,.1N ghe-Time, 


viz. 1, exhibits the Gain! "hat Su 5n that 
Time, AE OE 


: thera TA Wt v1 
Leſt. i & 7 Vino forborn 18 Months, at 
6 per Cent. per Amis g What doth it a- 
mount to ? "IM 


OTITIS  FAEHet. * * $2 
433i AYoanA ! IT te GRP, == xd og ad 
2 VYY £ o(EVIZs 0 "© 7209 m5 wd.cc-= 

| Ny" £q= dw 
25 


= era 0 arg MI _ 
we 1.11 112fIL4 Mb a D , 1097 


$539171 fo: 42257 REA 01 
dr 211272410) 5 241 88 ONT bat 113400] 


The Ankver being 27.9: a.oþo Amount it 


that time. 


Aotfh,) 2«/ 1h: 275 { bo forbary feb 2 ia, *: 


« $88::6, (per: Covt-; ptr: Armin; < nerve} 
= RX ol 4 -amonut een rhe i 
me ? Ao 


= + H 3 175 


. 
- 

: 

; 

; 

: 


av rn 


103 Of Simple 'ravabe ſt 


q = = — ISS! #5! 


1 
no2is 1 76 baiſqulumeeres 341g 900 21080 T 
wy bil; —— Vn 22s bas ,2mil 
Nubs {Fiat SA! J 6 =Ga. JT novig 20 
os pa oF NT ns "Te - yd 241 "IO 
151 1; 11k 4 7X PER 59. 3; 11 C 4 Juiz © i: 
7p, =P TONY 


The Anſwer = £7 Ate» b nu lL, Lo LY 


= 2nimoMBR.r no 
3 11 11:5b 18dw iÞy 2g nv. * 
Peop. fr. 03 31.013 
A Sum of MonefE=A +; due at a certain time 
hereafter = t,\aF rhreain Rate of Imereſt 
= G, per Cent. . pef Annum, Q. The pre- 


ſent worth — pe 5 : 


pe © - 
Equation, p = 4 pj +Q. =T 


by che Fj Sv = ts. hs gre coplep plied 


Year, divi ſaid Principal multiplied 
into the had T We, more the Rate of Intereſt 
mulriplied in into the Time of « poor — 


Qgoticng 4d equak. tp. the proſe woes, * 


Example. 
wh'lr 5 adn x. be dos af the end ue. 


ISIS 


Fw If yn—_ 
" 7 =0 


, 
1671 


Of Single tniereſll = 20g 
PF V3 x:1 248.5 =A 
16=G 5, t#664ÞT 


leqiar Tet 2 219] 1020; 
pe wy OP 59064753 
t= i 3 5h bizi 422bovf 


« 31939! 149 291; (3! 4 id abu D 130 


ONTETLL C1 fil 1 17 23*0Up 
The Arſe i873 L. 


JweP: 24-18 939 4dbe due ay ghitend. dfat2 
{i yas, what 1:45 worth nip mdney; at 


21 p87 Gert) \ pro dnmerSiopednartt Di 
I2=tk 'o chige 
9, _ 
n—_ 
10K = 
FI =10 — 
\ = T5 1400 oh. Iva 
2 $= 201 1520 
» eSavee i at 
nnd? ana Bo — 
I< 


9 FTI" 4 
The Antietis\g5 711291 Sed. 
T3 TL Cntr 4s '-FI,\ geil. ns. 


IJ? dm:.27 4 Ps 01 hy 

Adm mt. dot: >= puloiging bees whern wet 
4 time olend. =t, Samar tc: vr 

tain Sum — A, ata Rate of InreÞ=G, 


per Cent. per Annu, Q: the Time of for- 
c 


aratce =t? <— 
THE Big Equa- 


a+ BY oa teri. att 
. - 


| Ofcige _ 
7. Ap: x x IP 
Thatis is to  fiy, the Amount leſs the Principal, 
ſo+ increaſed ; 'mbliplied by 100, "and that 
Produt divided by the Fa& of the beſdre; 


mentioned Principal, and Rate of Intereſt, 
quotes the i forbearance. 


(" Exdmple.* 


S2ubft. 1,>1f''t 75 7. harh\been forborn rift with 
16 thie' Teneceft 20" & (por Cent! per Anti (t is 
—_— i orc 0-22: :Row.long 

arn it * hon =y 


ol 


J 
Io5o )7350.0(7p=t 


The Anſwer's 7,9. 


PO 2, If 25 L\tiath been! forborn till it is 
amounted to 27 /. 5 5. at 6 per Cont. per 


R Annu, Swaphe'lngerelt,- Lk «a "Ya Une 


y 


of ape wv. tag 


'\ 27025 


— 
_ 2J 


— 2 os, 


2.25 
_— 00 Y 
+50 dhonpefttd 
7350 
Als ; TorBd A poi U 
"Tu Ain 
"_—  * _- 


A Sumf Yew) =p, being firkers.s certain 

= at the end of that Term did 

ati ach. Q. At what Rate of 
Jer} 


D. "—*Equati wh EEG 


E hem the a T7 the Principal 
t - = - 
wy 16 die ben he l 
Rate 0 
rec v por Ce 


rroArol 


Ouep I. If 250, forbomn (ROAR 6 
i months, did amount wo 324 7. 7 5.64. at 
-what Rate of Intereſt did it ſo increaſe ? 


250 


ow nm 


= I——  . —_ 


ws — Of Sinipteiynier af 


250=p $24-375 =A 
y.5=8 -2FO =p 
—_ 
1250 24-375 = A—p 
750 * fu 1060 = TP 
875 875-) 3437-53 (*.5 


The ag IE I 


Def. 2. If 1751. - orborn 7 years, , did 
amount &F 4 We 7 - what TN are Simple 


Intereft it ac 
compted at ? 
"74 
LEPOEE LIP -q — if }z mae 
way 1nd, ww 3» Wy th —— 
V Fg yer ih. LO) . == Mſg þgt? 113100 


1603" al 
D9- 11:4 rEF0 7262-9 o(4=G 


| wer 1s56 L 
4 paiciatl 7 ver is & 2 mo 1! po. 


ahem Fake! s 
8. te WE al 


mounts Fe £4 wy atly nit 
not exceeding 12 ; {Table is made by 
this Analogy, 100, nos) 511.06 « 


, . 
\ 2. 3:..108!S bD;b . «<w om 


© ys "> 


Jo 
TED => | 


{(W. wm }- 


2 £.0 


% * 4% 
KY Sb I'% 


> try dec of rhe Aamanite! of *iny 
Sott cursy racinber' 06>invpckis, . ar'6port 
Cent, per Huwans, aitiply-the giver Sutty: by 
the Tabular Number for that time, and the 
Product anſwers the 


= 


16 30d x 7 \ "61 be: YW2ls1q 51 1 141177 
: ' #300om 91 16 55:3 271 
If 125 L be forboxn 10 months, what will i; 
Amcant to 725132 21101 ( 20.1 
© OFhe Principal = 125 
The Tabular Number for 10 months = 1.05 


© '” —_—_ 
\tcr #4 wInh 2HT 12250 


wt Aw, 950 39 13 21d 1701. 23 Telf5 + 
WIR The Anbwe is 3 MGn$1fori; vi, 13:um 
2! If 


- 


xs — Of Simple: Inzoreſt, 

If rhie "> be only. what i is the Intereſt , 
of any Siijft {or ply the Sum 
for that | the he The leſs an 
Unite. f > 6 

,IR\ds \ Examplay\.;\ 
What is t X of {2x ſor 10 montn? 


- |; ThePrincipal = 223 
The Tabkftr zber RE nn = = .05 


' ? ' 
[1 | Th0e1 bs WE nl 


!' 26.1 6.25 
The Anbwe is 6 ary gens ape 


a 1-411! JTi:ioul 901 
* 11215911 - Allen 


What th preene wart of 131 5 5. due at 
bi end of 10 months ? 
1 1:flz ,efonor go! wodiot 5 A310 UH 
1 05 1312512550, /0{IE 
ecl {Vo Tos! 3376 2 
79.1 wi: Off: © 5 :9. 20: UA 15 L 9al 


oe » =<Dd 


Th 


© 
The Anſwer is 1250. 


?But if. any deſire to be more exzR, let him 
multiply the Laeorbſt of i 7.'for 1 day (which 


i is 


Of Simple intereſt, 09 
is .ooo0164384) by the number of days, and 
that ib $2 the-given Sur} and the laſt 
ProduQ will be the Intereſt for that Sum for- 


born the time given. __ 
£1100) 


Example, 1 


What 19 the Intereſt of 125 2206 from 
the Tenth of Aferch to the eAqeY Hae 
following, VIZ. «305 days * 19520 


? ? 


TYLIHLOTY 


-000164384 
825; \ 


$21920 - 
4931520; 


— 


— 


«050137120 
I25 


25068560 
I0027424 + 
FOI3712 


6.26714000 
The Anſwer.is 6 L. 5 5, 44 mays 


Diſcompt is perfoged by Diviſion; v5z. get 
the Amount of 1 7. for the time' required , by 


which divide the given Sam, and the Quor is 
the prefent worth, 


of 


of 1 
Ir hath -- acullene A 


| Oflnpl pure 


«= Of Ace Tine." "4 2641 
1: td 
mongh Mexchancs 


in their Contrats upon Sale of | of Commodities, 
to agree npon divers #mes of payment, as 


tiwo three-mont 


to find views 


hs; three ſ1x-months, &£. Now 
berween theſe, 'Wherein the whole 


Sura maybe paid at che — 


out detriment to either P 7 eB 

Table doth ſheyw upon the fir ur ton 

| A 76G 7 for Equation of Tawe. 

| [11s 1.5 .|4 1s 2|| Jiis 2.5] ja s 3 
2s 3 2 Is 2is 5 21s 6 
31s 45}-4131 4318 7-5}]} j35 9 

| [4s 6 4s :8|}.1415 10 415 12 

215 ts 7.5 5 is I2.5|[Q5ibug 
615 9 65 IF 61518 
7 18 10.5 71s 17.5]] [71s21 
$1912 $1520 $15 2.4 
[9 is 13.5 91s 22.5]] [g9i1s27 
L 1s 35 115 4+5 iis F 
a 7 125 9 |} {2is10 
3 1s 10:5 31513.5]] [3 is IF 
4514 4is18 | 41520 

Gl5 is 17%) 5 4822.5] 19 'b25 
(6 is 27" : [F\cis'27 619 

| [is 245 7831.5] [7535 
1815 28 $i536 | $15 40 
91S J1.5 9 15 40.5 | 36 


Of Simple mrorg. It 

The manner-of i is Table, is no 
more than adding Re toc given num- 
ber of Terms , and take half the Sum. 


© Example. 

Is theee four-months given, add 4 to 12 , the 
Sum will be 16 , half that Sum, viz, $ months, 
is the equated Time of Payment. 

This indeeds but an approximation, though 
near enough the truth for praftice. That excel- 
lent Accomprant Mr. Co#sns, in a Sheet Printed 
Armo 1665. hath taught a more exa&t way of 
Equation : Simple Intereſt, prop. 4. Compute 
(faith he) al the. preſent worths, and then by 

ion, if all thiſe preſent worths amounted 
r0 the total of all thoſe Payments, what aid 1 |. 
amount to in the ſaid rime'?” From the reſalt 
ſubiralt an Unite , the Remainder us the Imereſt 
of 1], for the time ſought , which divide by the 
Intereſt of 1 |. for one Day, and the Dwcte ts the 
Number of Day: ſought. | 


Example. ; 


A Merchant ſold Wines for 300 L and hath 
given the. Vingner three {ix-months for Pay- 
menc, 242. 19.pay 109 4, ar the end of 6 
months, another at 12 , and thethird 100 7. 
at 1 5 months end ; the Queſtian" is, At whar 
time. may this Vintner pay 300 /. together , 

. without detriment ro himiclf or the Mer- 
©chant, 


1,96 


I12 Of Simple Intereſt, 


1.03.) foo.0 ( 97,087 
41 -3)-#20; 1>. Il 
900 
760 


n——, . 


19 


1.06 )J100.0( 94339 
60 | 


360 - 
470 ;-., 
10290 


66 


1.09) 100.0 (91.825 
1,90 
8go _ 
280 
620 


”— 


66 


| 100 L. at 6 months is worth — 97.087 
1007. at 13 months is worth — 94.34 
Ioof, at1$ months is worth — 91.826 


—— 


The preſent worths = 283.253 


283 


& 


Of. Simple Intereſts SEL 
[ "abgiz53) 200; 00000 & 1:059123786- 
' < 19747007 :1mio2 OT MC; 
F=$r1.% "in 534350 +” DAE 
SEEN <7 | 
">, CE... BP 
ww” FE 1072640 © gs ; 
—— —  r_—_———— 
ata 2460396 \ 
LOL: £6 1$4 3660 0 
| Az 249143 


ic 1SUE bf 10; For the time i9.059123386) 
The Intereſt of 1 & for 1 day:is = nts 


4 
; $3 


| 02 009164384) 059123786 ( 359.6. | 


as 2 -* 

| A , x n 1 589346 '- | 
- 19930 j 

| The Anſger i 15859 days and a half 4 fr, 


© 7 © >». 
| -By-the Table; three ſix-manzhs gives ewe 
ths or- the : ated time, which you fin 
ons LAs i ta a pear by this Caltu- 


®* 
WP, = ' g\ 


{v2 


+ 
—_ 
ww * ” p4 | 
| 1 
| 
[EY 


s O © © 
1» 12 B23 0Fy 02 


R4 


 _ 


— 


Of Ships Intereſts 


per Annum, 


18.136533 
18.88841 3 
I9.631907 
20.36720k 


21:094474 


| 21:813898' 
| 22.525642 


| 23926732 


31 [25 298981 
32 | '25 2974656 
33 |26.643553 
34 [37- 305804 | 


23. 229868 


24.616387 


272961542. 
28.610893 
29.253979 
29.890922 
30.521837 


—_—— 


31146837 


YY Decimal Table of the ; preſent 
worth of One Pound ,” Quarterly Pay- 
| ment, at 6 per Cent. 
Simple Intereſt, for 124 Quarters. 
1] .985222} | 21 
| 2 | 1.956095 22 
| 3] 2-913033] | 33 
; 4| 3-856429| | 24 
2:5 |_4:786663] | 25 
4-6 5704093 26 
7| 6.609071 © 27 
| 8] 7.501928 28 
| 9| $.382985| | 29 
TO| 9.252550] | 30. 
IT 10.110919 | 
I2| i10.958377 
; T3 | 11.795197 
" 14 | 12621643 
15 | 13-437970] |_35 
| 16 | 14-244421] | 36 
17 |15-041234 37 
4 18 | 15.828636 38 
I9 16.606846 39 
20 117.376077 40 


of Simple Ineref. 


| tf 


| | 3.766651 
32-379519 

| $2:987433 
33.589841 

| 34-186856 


35.365082 
35-946478 
 36.522847 
37-094275 
3” 37.660848 
78. 222645 
38779748 
39-332235 
.39.880180 


40.423658| 


40.962742 


41.4975O1 
42.028005 


SO | 42.554321 | 


43076514 


[435594649 | 


44:r08787 


4 | 44618992 
[45-125321 


34. 34-778572 48 085103 


[45:637833 
46.125686 
46.621636 
9 | 47.113036 
 47.600841 


—————e en, 


 48.565872 
[49.043199 
49. 327293 
| 49:98 7721 


— CS —O— — 


50.4550T0 


| | 51.379877 
79 | 51.837543 
"80 5 2.292088 


2 53. 191986 
154+ 079898 
; | $4-519459' 


[55 821014 
156. 249280, 


| 50.919048 


52 743556 
$3-637421 


54-956140| 
55.389980 


9d 156-674811, 


= 


—— 


— Aw. 


of. Simple Intereſt. 


,91| 57.097644 | | 2x1-|65.035638| 
| S223 57-517813 | E1I2; 65.408763 
293 | 575935349 | | F13: 65.779830 
>94 | 58.350287 | | 1144 $6.148824 


295 $8.762658| |115 66515796 
-961 594172494 II6: 66.880760 
"971.59579836| |117167.243736 
.98| 5 9.984684 | | 1181 67.604747 
. 99.1 60387099 | | x19, 1 67:963814 
160. 604787999 I29; | 68.320956 
Tor | 61.184913| | 121; 68.676196 
JO2 | 61.579970 i eget T 


—Y 


—— 


103 61.792897 | £23 694381047] 
104 |62.363532 | |124 | 69.730697| 
$95 162751872] | 1:20 2 
106. 634137972 TS YSþ.c FAY on 
107 | 624521849 —_ YT | th 
198] 63-903529| | ;Þ-1.,. N 
109] 64283095 | |:-[-o.-. 0; 
1529 | 54: 650394 OTIS 

"Thel Ule of "AMP ent; "Table 3 is walneal 
bo > ſhew the preſery wþrth of fp Leok or An- 
muy , payable _C Quarterly, f 7 any, term, of 
years undef 2t At 6 wats 3 —_, Fg 


Simple Intereſt, © > T1 


Example, 


Of Simple "Intereſt, 


| Exc. : . 


I17 


There js Leaſe for 18 years to be ſold, of to 
yearly value of 160 /. payabte Quarterly 8 
viz, 20 1, per Quarter, what' is this Leaſe 
worth in ready money , allowing the Pur- 


chaſer 6 per Cent. Simple Intereſt ? 


* 72, Quartets per Table = 48:565872 / 


1942.634880 | 


-- The Anſweris 1942 /; 12 5.8 4. > fert. 


The Inverſion of the Queſtion, VIR, What 
Quarterly Payment for 1'i years will I 942 l. 


13 s. $4. 5: purchaſe ?: 


As the former was'done by Multiplication ; 
ſo if 


where the Produ& exhibits, the Anſwer, 


the Sum propoſed be divided by the Tabular 


Number , the Quote gives, your Anſwer. 


_ Banspie, 


48. 565872 ) 1942 .634388( 40 
* + O0OODO GOQOO * 


Avg The Anſwer is 401: 


Won 


" TSS, 


- 
» 


; Fr 18]: | | 
MSSSHS666 
Of Compound Interest. 


_—_— 


A® Simple Jotereſt is performed by a Serjes 
of Muſical, ſo is Compaund Intereſt 
wrought by a Rank of Geometrical continual 
Proportionals, The operation whereof by the 
Canon of Logaribms, take under theſe four 
rs 


Prop. I, 


Tf you ſhall put p = the Logarithm of « Prin- 
cipal or Sum ferborn, and t = -the timg of 

' forbearance in ears, quarters, months, or days, 
r = the Logarithm of the Rate of Intereſt , 
per cent. per anfium, per menſem, or per diem, 
a = the Logarithm 2 the Amount of the ſaid 
Princyzpal for the [ad time, at the Rate alſ7 
aforeſaid : T hex Q. The Amount = a? 


Equation, 4=#rt-+p. 


That is, Multiply. the Logarithm of the 
Rate by the Number of Years, Quarters, &. 
o which Produ&t add the Logarithm of the 

rincipal , and the Aggregate is equal to the 

acithm of the Aqount. 


Example 


Of Compunnd znterefl. - 336 
F; xample, 


1. If 1751. beforborn 7 years, what 
it amount to -at 6 per _ ter Annu, 
. Compound Intereſt ? 


Log. of the Rate = 0,025 30586 = 
1 FS6 


of 


— Em TD cn 


O0,177141095-: 
Log, of the Sum — 2,24303805 = =175 =p 


2,4301791 0224263.135 
The Anſwer.263 /.2 5. 8 4. 3 fere. 


% 
* 


neſt. 2. If 1000 |. be forborn for 6 months, 
at & per Cent. per Annum, Compound In- 
tereſt, what will it amoynt to? 


Log. of the former Rate divided by 1 2, the 
months in a year, 15 = 0,00210882 — 
6=0þ 


0,01265293 
Add the Log.of 1000 viz. 3,00000008 


en. ___— 
——_— 


1029.563==Log.Amount 3,01265292 ='< 
The Anfwer 10294. 11 5, 3 d. fere. 


I 4 Propy 


are —=—Of Conpund \niaref. 
Prop. II. 


"A'Smm of Foney unknown, being ferborn @ Cer- 
tain time =, at 4 given Kare: of Intereſt 
=Tr, is amounted to 4 from Sum — a ; 
Q. Whatwasp! 


Equation, p =4 — rt. 


From the? Logarirhm of the Amount, ſub- 
Gu& the Loggrichin of che Rate, multiplied by 
the time, and the-Remainder is the Logarichm 
of *the Principal.” 


3 Example; 


neſt. 1.1f 267 4,25. 8 4. 5, be the Amount 
vt a,Sum forbgen 7 . years, at.6 per Cent. 
per Anne, ;Compoung Intereſt ,, what was 
the Principal ? 


Log. cf the Rate = 0,02 5 30586,=r 


JT=? 
| O,177Iq105 —=7F 
Log. of the Amount 2,42017919., 7 -;__/. t 
L og.of ;he Principal 2,2430 3805 =p ==33s 
. The Anſwer 175 be. y ] 


rf 


Of Compoind intereſt = 12.1 


deft. 2, If 102/.31's. 34. be the Principal 

- Intereſt of a Sumof Money forborn 6 
months, at 6 per Cent. per Annzm,Compound 
Intereſt, what was the Principal ? 


Log. of Kate for 1 m*. 0,002 10882 
6 


: SY 0,01265292 . 
Log. of 1029.56 = 3,01265292 = 


Log. of the Principal 3,00000000 == 1090 
The Anſwer 1000 /. 


Prop. III. 
A Sum of Money =p, being forborn for 4 


. time —=T,. did amount to a given Sum = 4, 
at 4 Rate of Intereſt unknown ; Q. The Rate 
per Cent. per Annum —r? 


Equation, r = —=f 
| 7 

Divide the Logarithm of the Amount, leſs 
the Logaxithm of. the Principal, by the Time , 
and the Quate isthe Logarithm of the Rate. 


Example. 


If 25 1, forborn 4 years, did. amount. to 31 /, 
115. 24.3 ; at what Rate of Compound 
latereſt did it ſo increaſe ? | 
4 _ | Loga- 


-- * 


as Of Compound Pteveſt, 

Lopurite of the Prin © x dpognns © 
« —þ divide by 4) 010014344 

The Log. of the Rate = r = 0,02 56g 586 

| Prop. IV. 


A Sum of FXone) being ſorborn, at 4 given Rate, 
for a time unknown , but the Amonnt is known, 


how long was it ſo forborn ? 


= PRLa 
Equation, 8 = _— 


Example. 


If 1000 /. be increaſed tro1029 1.11 4.4 d. at 
6 per Cent. per Aunum, Compound Intereſt, 
in what time was it ſo increaſed ? [+ 


F—=0,00210882 g—p = o,01265302(6 
©©0000010 
The Anſwer 6 mouths. 


It may here be expetted that I ſhould lay 
down the Conſtruction of the Logarithms , 
having made uſe of them in theſe Calculations, 
bu this being defign'd a ſmall Exchirigion , and 
there being large Volumns of that Subje& in 
che World already, by ſeveral more learned 
Pens, 1 rhink it unneceffary to fay _ thing 


Iz 


df WP * 


Off Compound- mtereſ, 125 
farther thereof , for as they are of expellens 
ule, fo are they ealie to de had. 


—" ele edi a kth. hc. CC _— _- ——_—— 


Coors Intereſt Ivfpute, may be fa called 
23S it relates to. divers equal Payments at 
equal times, but the number of thoſe equal 
times are infinite , (5. e.) when an Eſtate in Fee- 
Simple ſhall be ſold for ever. Now there being 
uſually an interval of time, | between the 
Purchaſers Payment and the reception of hig 
w- Rent, be it yearly, half yearly, or quar- 
ceriy ; 


Any 


neſtion of this Nature may be wrought 
7 the following Analogiſm : 
Putting V = the Rent (yearly or quarterly) 
and-S— the Price paid tor the Land, 


alſo R = the Common Factor of the 
Rate of Intereſt, per Cent. per A = 


Hence then may ariſe theſe three Propolitions. 
_ Prop. I. : | 


There 6 4 Fee Simple to be fold, what itit worth 

57 oY money , ſo that the Purchaſer may 
| 6 per” Cenr. per Annum , Componnd 
Feed, allowed for his money. © 


veſt. 


x24 Of Compouns intereft, 
ef. 1. There is Manour to be ſold of the 
IT yearly value of 969 7. 18 s. what 
Sum of - ready money is this Eſtate worth, 


6 per Cent. per Annum Compound Intereſt 
being allowed the Porchaſer for his moncy 2 


1 _—_ - | 
Equation , F—TT = $. 


The Annual (or Quarterly) Payment, divided 
by the Ratio, lefs Unity, exhibits the Surn in the 
Quotient. . - . "IT" 


R-—1 = .06 ) 969-9( 16165 
36 
O9 
39” 
30 | 


©. 


The Anſwer is 16165; 


Queſt. 2. There is an Eſtate of 9691. 18 g. 
per Annuaw., payable Quarterly , what-is it 
worth in ready money , allowing the Pur- 
chaſer 6 per Cent. per Azumm Compound 
Intereſt? *? W* Ot 


014674 


of Canpound O_ 
R— V 
<014674) 242.4750 ipnqaii 

_., 14074 "6 


"95735 
88 044 


76910 | 
73370 


35400 
29348 


60520 .. 
58696 

18240. 
14674 


35660 
29345 _ 


2 r, 


3 9193 41 63129 
5 8696 


þ4 i 4 2 | 
The Anſwer is 16524 /. 2 5, 6 d. ferz. 


The difference betyycen Yearly and Quarterly 
Payments in this Purchaſe raiſeth the value 
3594.28.64. 71 
&7 Having the increaſe of 1 }.for a Year,at any 
Rate of Intereſt ,..the Biquadrate Root of. thac 
Inceeaſe, is. the ſycxeaſe of 1. 4, for a er 
ax Compound Intereſt, * rop, 


*  _@ Of Compound Thierſf. 
-- 1 © Props Ul (4; 

A Sum f money lying ready for a Purchaſe , 

and it be deſired to know-what Free-bold Eft ate 


ſuch a Sum will purchaſe , if laid tut at & 
given Rate per G. per Ann. Compound Intereſt. 


Theorem, V =Sx R—1. 


Or, in other terms , the Sum of Money mul- 
tiplied by the Rare, leſs Unity, the Product thall 
be equal to, the Annual half quarterly or quar- 
terly Payment: | 


Dneft. A Gehitleman upon Marriage of his 

avghter promiſeth to lay out 1600 /. for 

2 Free-hold Eſtate ; to be ferrled upon her 

and her Heirs ; provided he meet with ſuch a 

Pennyworth as ſhall bring .8 per Cent. pe# 

Annum, Compotind Intereſt for his money : 
9. What Annual Rent muſt it be f 


1600 = S | 
o08 =R—!k 
V = 123.00 


The Anſwer 1 28 1. per Amin. 
Prop. IIL 


dt E xe . ef ered for ternaies Sum 7 
< rts. Þ, ha Q Tha 


Of Compennd Tntereſts 1275 
Rate of Imtereff pony Intereſt foall the Pur- 
thaſer bave for bis money 7 . 
Equation, - =R—7 
The annual Reht being divided by the Sum 
demanded , quotes the Rate les Unity, 


Queſt: 1. There is a Free-hold Eſtate to be 
ſold for 1600 /. the yearly Rent being 1287. 


what Rate of Intereſt ſhall the er have 
- forhis money? > nt 
3600) 128.000 ( .08 =R—1; | 
| I.00- 
1.08 =R. 


2ueſt. 2. Admit there be a ſma!l Farm to be 

of the -Valuc of 325 1. per Ana for 
5004, what Rate of Com Intereſt 
ſhall the Purchaſe? haye for. his money at that 
price ? 


500) 35.00(,07=R—1, 
8d 1.00 


bn: JUN 


128 Of Compotnd: intereſt. 


+ Furthetmoxe gif - it @e :inquired; hop 
years Purchaſe any Annuity. 5. worth, putting 
R = the Ratio as before , ard Y the number 


of Years , the Rules: 


many 


T - 
m—_—— 


Tot {IF hey 


"9 


That is, Divide Unity by the Ratio leſs t ; 


and the Quote informs the Number of Years. 
| | Example. | | 


There i 52 6h hold Eſtate to he ſold; 2. How 
many Years Purchaſe is it worth at 5 per Cent. 
per Annum ? L ; 

es Ky ) 1.0 (20 


© 


The Anſwer is 20 Te ears Purchaſe, 


- What 51 onde 6 per. Cent. jor Anas + A 


- 1.1706.) 1-0 (16666 : <2 {Re 
40 
40 
ao > « 
42. 


| —=0. 2 4 
The Anſwer is 16 Yeats, and + of a Year. 


IF Again 


<< PRE © mnaen.oa me i. 
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Again, if an Eſtate be offered ar any nom- 
ber of - Years Purchaſe, and it be demanded 
what Rate of Intereſt the Purchaſer ſhall have 
fot liis Money , the Rule is : 


I 
R =F +l. 


That is, Divide Unity by the number of 
Yeats propos'd, and the Quote exhibits the 
Rativ, lefs Unity. 

Example. 

An Eſtate is offered at 20 Years Purchaſe, what 
Rate of Intereſt ſhall the Purchaſer then 
have? 

20) 1.00(.05 
Add 1.00 


1.05 
The Anfwer is 5 per Cent. per Anmem. 


There ate many Tables of Compound In- 
tereſt Printed in fandry Books for the valuation 
of Leaſes and Annuities, but they are generally 
made for yearly Payments, when indeed by the 
—_— and yn uſual Corman Leaſes the 

is obliged ro quarterly; and in 
of oy L =. will be fond 2 COn«. 
ſiderable di in the true worth, (ſo great; 
that 25 /. per Quarter is as good as 102 /. 5 5. 
per Anmem.) | have therefore- preſented the 
Reader with a Table fitted to. fach Quarterly 
Payments , the Uſe of which Table 1 doubt.not 
but will be very calily found by the A 

K 


= 


that follow. 


F30 


Of Compound intereſt 


L Table of Intereſt, for the.V aluation! 
- "of Leaſes or Annuities for Quarterly' 
Payments, at 6 per Cent.per Annum, 


hl 
TT = 


i. a 


© 00 i i vv me 


I.956824 
2.914064 
3-857459 
[E229 

5836372 

6.609520 

7-496573 

8.373700 
ITED 
I0.090079 
I0.929724 
I1.757176 
I2.572685 
I 3.376402 


14-168496 
14-9491 34: 
I5.718484 


I 6.476707 
I7.22 3982 


985538 


q 


OG ompouna Intereſt , for 31 Tears. 


26 
27 
28 
29 
+ 4 
31 
32 
33 


[35 


21 | 17.960417; 
22 18.686219, 
- 23 | 19.401524 
24 | 20,106404, 
25 L000 
| 21.485968 


' 26.009599 1 
34. 
27-2 19206! 
36 | 27-8114741 
37 | 28-39486T, 
38 | 28.969764 
39 29-536352 


22.160789 
22.825841 
2 3.481282 
24127242 
24-763844 
23+39F256: 


26.618988' 


I 48 | 50094774] 


—_— rc 


of Compound Intereſt, _: 
| 41 | 0.645034 66 | 42.0925J1 
42 | 31.187396 67 | 42469245 
43 | 31721914 68 42.84.1611] 
4.4 32 .2 48000 | 69} 43.206601 
45 | 32.767870 _79 | 43: 567307 
46 | 33-279531 | | 71 43922768 
47 | 33:793794 72 | 44273138 
48 | 34-28075 3 73 |44-618415 
49 | 34-843000 74 | 44-958701 
_50| 35253244 Be5 45194062! 
51 |35-728999| | 76 \45.624577 
| 52 |36.197819 214: 9503H1 
52 36.659B61 78 | 46.271331 
54 |37-115237| \ 7946587715 
55 [37:564028| | Be 46.89953} 
56 | 38.0063 30 Bt 47.20681' 
57 | 35-442234| | B2j 47-50966 
58 | 38.871893 \ V3 ' 47.808147; 
59 | 39295222 84 | 48.1022 
_60] 39:712487 | -|_55 [42:392308 
61 |-40.122777 86 | 48.677877 
62 | 40.529043 $7 | 48959492. 
63 | 40:928469 88 | 49.236993 
64 | 41.322133| | 89 | 49.510486 
41.710087 | 49.780023 
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91| 50.045601 


50.307460 
5$0.665471 
50.819753 
51.0703 56 


5 1.560742 
51.841984 
52.037044 
$2:271047 
5 2.499677 
52.725986 
5 2.949021 


1.5 3-385474 
53-598963 
53-809375 
54-016743 
54-221113 
| 54-422527 


__n_b 


514317335 


5 3-134301- 


| 


III 
112 
113 


114 


II5 
I16 
I17 
118 


II9 
I'2.0 


I21 
I22 
123 


I24 


| — 


54-620966 
54-816601 
5 5.009461 
55199474 
55+386751 
353+371297 
55753185 


3 5-932443 
56.109107 


56.283219 


56.454811 
56.623921 


56.790588 
56.954843 


—  CI—_ ————__—_—_ _————_— 


Of Compound Intereſt, 195 
The Calculation of a Number in the precedent 
T able, by aid of the Canon, 


The Queſtion being , What is the preſent 
worth of 1 /. per Quarter for 21 Years ? | 


The Logarithm of the Increaſe of 1 1, at 6 per 
Cent. for three months = c,0063264664 
'The Number of Quarters = $4 


253058656 
FOGIL 7313 


Diſcompt of 1 /, for 84 Qrs. 0.53 14231756 
Then by the Rule of Proportion : 
If 1.467384617 com. arithm. 948334569382 


have 100 1. for its Principal, 2,0000000000 
What ſhall 1 {have for its Pr. 0,0000000000 


68.148601 = 1,3334569382 
The Log. of the Diſcompt — 0,5 314231776 


20.046279 11,3020 3 37696 


48,102 322. 


The Anfiver is = 48 1. 2 5. 0. $ fere. 


And after this manner may a Table be Calct- 
lated , orthe Value of a Leaſe for any Nwaber 
of Years, may be found at any Rate of Inte- 


reſt required. 
Dn K 3 .- 


* 


r34 Of Compound mitoreft! 
The USE of the TABLE. 


This Table ſheweth the Diſcompt of 1 /. 
zer Quarter at 6'per Cent. per Amo, Com- 
pound Intereſt, and if the Tabulax Number 
for ſo many Quarters as the Leaſe is to continue 
bmultiphed by the Quarterly Payment , that 
Protu&:. is the preſent Value of that Leaſe in 
teady money. 


Example. 


A Leaſe of 407. per Annum (vis. 100. per 
- quarter) for 21+ years, being co be fold, 
what is it worth.in ready. money !. 


84 quarters per .Table = 48.102221 
+» Thequirterly Rent = 10 


| | 481.02221 0 
—-—- The Anſwer is 481/.05.5d 5 fere. 

But if the queſtion be, What quarterly 
Rent for 21 years will a given;Sum purchaſe ? 
Then' divide the given Sum by the Tabular 
Number for ſo many quarters, 


Example, 
lO Cn | = 
-..'  q8,102221) 481.022210( 10 , 
: | CO20Q0 


Of Enbpound more EY 


A Gentleman having a Leaſe of certain Church 


Lands, wotth 200 /. per Annum more than 
the 'reſetved Rent, for 14 years to come, 
ſurrenders: the ſame, upon condition the 
Chapter ſhall make him a new Leaſe for 31 
years without a preſent "Fine, btit advan- 
cing the old Rent 10 /. per*qu quarter 'du 

the whole term of 31 bd Cora doth he 


| pain "byt » dbgain, aced 


ntereſt on both lides? ww 


64.1 


56 quarters per Tabfe = 3 $.500: 
The TTY, Rent = 50 


J ; het gat pho ©  Ty00.300 


734 _ per Table = 56.955 
40 

SEN .. :- $258200 
I900.300 


377 '9 


Ihe-Anfwer + 1s 377 L 1 rp 7. the new Leaſe 
being fo muth more worth than the old one. 


ry 04. 1s demanded fot the Heats Houſe 


for 7 years , the Tenant 6ffers'100 1, and 


advance of Rent equivaletit to the reſt 6f 
the Fine required, whiat ought this Rent 


2&0 b be ? 


K 4 28 
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2.8 quarters = 22.8258)140.0000(6.1334 
#& bis 3 04520 
762620 
778460 
4 936760 
The Advance of Ren ought to be 6 /. 2 5. 
8 o. per quarter. 


There js a Leaſe of 200 /. per Annam, iz. 
5 ol. per quarter, for 13 © years, to he ſold, 
what 1s it worth at 6 per Cent. Simple, and 
What at 6 per Cent. Compound latereſt ? 


Simple, 


53 quarters per Table = 38,779748 
| 5O 


A——_ 


1938.987440 
| guns 
53 quarters per Table = 36.659861 
59 


F 1832,993050 
Which ſabtrafted from 1938.987440 


Leaves 105.99439 
Whereby ir appears, that it is cheaper to the 


nr at Compound Intereſt than at Sirppte 
by 126 þ q 


Sig 


| Of Compound Intereſt, tg7, 
Shx Lneſtions performed by the 4jd of the 
f Logaruhns. 4 


Canon of Log 
Left. 1. A Gentleman pays 350 /. for a Leaſe 
in Revyerſion, to commence at the end of 
73 years and a quarrer , and to continne for 
2} years and 3 gquartegs, What quarterly 
Rent may he lett the Premiſes for , after he 


comes $0 be in polgnen thereof, lo as.to 
gain 8 per Cent, Compound Intereſt for his 


money ? 


The Logarithm of 350 1. =2,544008 
Worth of 1 /.forborn 53 quarters = 0,44286y 


Log. of the Increaſe of-350 l. = 2,986873 
Worth of x /. for 87 quarters = 1,621420 


—  _— Cc 


Log. of 23.198 = I,365453 
The Anſwer = 23 7. 35.114. 2 fert; ; 


Queſt. 2. A Citizen having taken 3 Leaſe of 
a Houſe and Shop for 21 years, at 3707. 
Fine, and 100 l. per Ann, v2.25 |. per 
quarter, Rent, ax the eng of rwg Fears is 
willing to leave it for 3004. and the old Rent, 
or to have ſuch an increaſe of Rent, during 
the whole term yet to come, as may reime 
- burſe him his Fine paid, with Compound 
-"Jncereſt ax 6 per, Cent. per Amun : What 


r5F Of - Compound Mitereſs. 

he to receive in advance of. Rent, and 
ar doth he offet tq loſe of *hiF Fine paid'in 
= 3o0t. © 


25568202 = = 
T 7,652 165 = 03, 


= Be" 'worth of 1 " tr quatter 
.* or *'84q cage 
©; 5886037 37. The Advance Fr ovghr to 
"'be zl. 13 4,16 d* fere. * 
$552 198_ The worth of 17, per quarter 
ALE, "*** for 76 quartets; * 
 2,545235 The preſent Fine Fall to be 
. 359. 18 5, 0.4. 


' Whercby it app rs, there 1 is 5ob 18 x. 
x0 d. offered ro be loſt in racy oft the Houle 
and Shop aforementioned. 


mol 


— 


LR 


Queſt 3 # ſells a Houſe to B for, 800 |. to be 
paid with Intereſt upon Intereſt by 100 /. 

- per Annum,, vis. 25 |. per quarter, how 
- many quatters Rene one #6 pay before 

4 ertiefied fot his $8 ound 
'* Intereſt at 6:per Cenr. An, d what 
ought the Haſt Paytneric b a 


. 
#441 * 
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| As 1.46738 - £0, ar. 94833457 
to 100 | ... 2,000000 
So.45.. 1,397940 
: $0 1702.71 | 32231397 
| ' Boo | | 


—— 


| 903.71 Its Logarithm = 2956028 


| 04275369 
Log.of 1. forborn 1 quarter 0,0063 26 
\-4. 2, 006326 )273:369 (47 Quarters, 
| 22329 


| * 335T | 
| The Rent 25 1,397940 


1 1. per quarter for 43 quarters 1,501359 


Ren m———_y on————— 


793-047 ' = 2,899299 
800 n_ 


6.953 its Logar. 0,341049 
Log.of amount of 1/.for 44 quarters 0,27 8364 


T1 19418 
The laſt Payment 73 l.3 % 44 fok | 


PE 


x40 Of. Compound Intereſt, 


Queſt. 4. A lends unto ZB a certain Sum of 
ready money, and accepts a Rent Charge of 
gol. quarterly for 7 years in fatisfaRtion, 
finding it paid him his Principal with Intereſt 
upon Intereſt at 8 per Cent. within 137. 
4 5. 6 d. what was the Money lent ? 


1,602060 The Logarithm of 4o /. 
1,565196 The Logarithm of the worth of 1 /. 
_— y for 48 quarters. - 
3,167256 The Logarithm of the worth of 4cl. 
per quarter for 48 quarters, 


3.167256 = 1469.787 
| I3.225 


3,163328 = 456.562 
0,177140 The Logarithm of the increaſe of 
1 /. forborn 28 quarters. 
2,986188 The Logarithm of 968.7. 


—_— 


The Money lent was 968 /. 14 2. 


eſt 5. A Teſtator leaving one Son and two 
ughters , bequeaths our of his Eſtate (be - 
ing 600 /. per Annum for 11 years) to his 
eldeſt Daughter 5001. per Annum for 4 
years next coming , at the end whereof, to his 
ounger Daughter 3ocl.' per Annum for 7 
» and to his Son the Remainder of the 
Eſtate 
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Eſtate for the whole time : 2. Which bad 
the greateſt Portion, and by now much , 
calculating their ſeveral Annuities at 6 per 
Cent, Compound Intereſt ? 


0,539716 Logarithm of the worth of 1 /. per 
annum for 4 years. 
2,698970 The Logarithm of 5 oo /. 


3,2 338636 = 1732455 


—  — 


0,746820 The Logarithm of | the worth of 1 }, 
per annum for 7 years. 
2477121 The Logarithm cf 300-1. 


3,22 3941 
0,101232 The Logarichm of the worth of 1 [. 


m—_—_ forborn 4 years. 
3.122709 = 1326.47. 


o,896905 The Loy. of the preſent worth of 
1 1. per anmim for 11 years. 
2,000000 


2,896905 = 788.58 


142 Df Compound. Intereſt. 
©,746820 The Log. of the preſent worth of 


1 /. per amnum tor 7 years, 
2,301029 The Logaruthm ot 2co {. 


3,047 849 : : 
0,1012 32 The Logarithmof the worth of 1 7. 
_ forborn 4 years. 
2,946617 = 884.34 
788.68 
1673.02 
The Sons Portion — - 1673 : 00:05 


The eldeſt Daughters Portion 1732 : 11 : 00 
The youngeſt Daughters — 1326:09: 042 


4731:19:05c2 


Proof. 


o,856905 The Logarithm of the worth of 
1 1. per annum for 11 years. 
2,778151 The Logarithm of 606 /. 


ma. 


2,675056 TheLogarithm of 47 32 1. 


Dneft. 6. A Merchant ſold 16 Kintals of Cy- 
pres Cotrons for 220 /. to be paid at two 
* ſix-months; the Buyer having Money by 
him ,* offers tro pay the Money preſently , 
pro- 
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provided the Merchant allow him Diſcompe 

f at 6 per cent, Compound Intereſt, Q., What 
ought the Merchant to receive ? 


2,505149 TheLogarithm of 320 /. 

c,018979 The Logarithm of 1. forborn 9g 

. months, the _ rime, acor- 
ding to the Table of Mean 

Time, Pap. 110, 

2,486170 The Logarithm of 306.316. 


The Anſwer 3061.6 5s. 4 d. fere. 
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"EYRE '2 avon 
Young Georttetriciats 


. | 4 | > \. 

Hape 'by this time thou. art (b- ſuffiei> 
ently acquainted with the Nature and 
Hſe of a Decimal Frattion, that any 
Operation in the ſix Species , viz, Addi- 
tion, Subtration, Multiplication, Di- 
viſion, Involution and Evolution of the 
Second xd Third Powers, will not ap- 
pear difficult to thee ; and theſe being py - 
mmiliar , any Caltulation in Arithmetick, 
Geometty, Trigonometry, or other Ma- 
themarical Arts, will not ſeem ſtrange : 
_Amongit the many pleaſant walks in this 
Tempe, 7 have maae it my preſent deſign 
zo give thee ſome diverſion in that part of 
Solid "Geornetry called Gauping; am 
herein paſſing by thoſe Bloſſoms that kiff the 
hand of every Paſſenger , 1 have endea- 
voured (and 1 hope not altogether without 
ſecceff) to ſhew thee how to gather a Roſe 
without danger of its Thorn : For the In- 
L 2 vention, 


2 
vention, the world is obliged to the Inge- 
wious AMr. Michael Dary , the Roots of 
theſe, and many other choice Mathematical 
Flowers, lying crowded together in « ſmall 
Treatiſe called Dary's Miſcellanies, Prin- 
ted 1669. Here, as in the former Part, 
thes haft both Precept and Example in the 


laineft method 1 could poſſibly expre ſi them, 
Nhat they may by pes LN fo 


any ingenious Student, i the hearty defire of 


Thy Friend, 


J. M. 


BERPDDAHDSRHA 


The Explanation of the 
Signs or Characters, 


STEREOMETRT: 

OR; Rs 

A New and the moſt Practical Way of 
GAUGING TUNNS, &«, 

| TOON TIEN. 


_* 


Solid Content of « Priſmoid, + 


DEFINITION... :. 


AY ite word Prifictd ine undrſioo , 
B rent = — plajn 


ces, whereof the two Bales ought" to 
\ 1 Dans + bag ve: ons 3... 4 
I, Rectargular Farallelograms,,.., 


2. Paralle inal 5.2 AU 17 

' 3. Alike Situate. ©” 5, e. So littnate aire 
ReQangular Conjugates -in .bath _ Baſes may 
inſerted by two, _ the ſame, Plar a 
Right Line exrended- from the, Center. of. 
Bale to the other may be calledthe Axix,\and 
the other remaining four Planes are the Pers- 
or L 4 pataſma, 


'9 


i\F 
Inn 8 


k wm © 
53 Sterconietry , or 


Unger this Nefinitjon is compre- 
<des fins of Pyramids Pyramids and Priſcs. 


"Fo a/fe, lt the Pere ma be not made 
the four. flat ids Cipoken of betore) 
5: hall be conſtituted by Curveture from 
les - bd Bly ſc aol the Sqlid.is then called 


ander this Defvition is 
—_— Fruſtums of Cones and 
Cytiagers. 


740bz. We 


ve uY; oh : 2 File of Z\ I 
in p ,"”0 you pu | 
CIs 


A & B = the two Beit angular Conjugates abrve. 
GER'= = \the' \fwo Relbayular CRRgale Ss. 
low. 


A&G _ te = their two Correſpondents one 
ans __ below inferred inferred by one Plare. 


lite = theix qa by angents 4- 


low, and atfo wn 
ef tha 3 pendent apo of the Pr 


_ wo aol of 0 us ro Diamerer,, to be 
TH bettreen A G is the ſame Plane 
pich them, at one Inch þ abftance of rbe perpen- 


L x wyrnfN Ment of any 7 tro Diameters, ro. be 
tiker Tebygen B and p\ the ſame Plakt with 


ore Inth of Ly the my 


— 


there , 2, at 


tar. 
Then, 


proce 'onehs VFJ 


; yo a . vl 
GL 
)GHpt:z3u DANY 
Or 


The R le of the't o.Diameters at the 
Baſe multiplied into the Perpendicular, more 
the» S2mi-ſurm of G1: doth; (vx. thyſe 
two Diamerers muluplicd, agg: cheir; als | 
crements)ultiglied ina 
pendicular, tow ( 
angle of K L, (re ek 


" By which Theorem yowl find three fixed or 
ſtationary Mumbers , . which Mr, "Dary calls 
reſerved Coefficients , wherefore you ſhall figd 
them * horeafter-called by THe derominatibn : 
Theſe threr' reſerved C chus multiphied 
into' the>Perpendicular ; the Produtt} is 'equal 
to the whote- Content , ve; by nyparrofithis 
a 9p tf the Sotidity af": ar pero 


0s! 2:12 ny bas , 2£:31211-4] 


Prop. I. 
Having a Tunn in the form of 4 Priſapid, 2 the 
Dimen ſions bein WT 
above. p hoon: 3 L395 22:31 = Sr; 
A=126 and B= 1.44 — 
betrw.. t . below! 7 OS, ; 


G=102 and "Wis 108 
P = 60 


£54 " Stereemetry, of . 
What i the —_ of this Tum in Cubich 
Inches ? 


Firſt then to: find: tis 1heo7 Salter Co: 
efficients. 


P=60.),24,0( 14 =K. 


"Ke "The difference berweeti A'und G (the 
ſite Diameters above and —_—_ di- 

the 'Perpetdicular tes'K in- 
crement. of Me fic eitan / (6 be taken be. 


Fr hs? at nch diſtance im che Perpen- 
, andin| ne Plane, $a; 


Tia wa 21% ma, 
\P=60)360(. Ouo'H, ? 


" Thai is, the difference between Band (the 
two Jobs —_—_— TY 
p.the 


Perpendicular quot 
re deans two Diameters wager. 


I. adne Inch diſtance.in the Pery 
pendi and jn the ſame Plane with them, 


ST 
"4 =K 


,24 = The Reftangle of L K * ee 
08=4 of -F,, the __ Corfficins, 


-.6 Q- 59 &F<S 


—— Or —_ 1 OY & 0 


—  — 


$2.3 = z GL-L-HK, the fecond Coefficient} 


168. (3-51 57) 
108 —H 


$1.6: 


1020 


| 11016= 6G H;thethird Coefficient; * 


Now having! foiirid-cheſe reſerved Corſi 
| andere bo 
dicular, I begin with -ir, and call that the: firſ 
Coefficient z then 135 ke being to be multi- 


plied by the Square vt the Perpendicular, I add 
that to " GA FaA, and call it the ſecond Co- 
efficient , laſtly, GH being to be multiplied 
by the Perpendicular , I add that tathe ſecond 
FaR, and call it the third Coefticient ; then will 
the Work ſtand thag;. | 


mw—_ - 


Example, 


Example. 


60 = the Perpendicular. 


4-30 1... 
EE. = ſecond Coefcieas,... 

ww a | th! 

60 = the Perpendicular: : 


C 


Py 
C * 


2O 


34 
11016 = third Coefficient. - 


prin 
633213 122.60 88: the-Perpendicalar, . 


The;Anfwer: 866160;Cubick laghes. .. 

iy - | I - DaY | ic Ms ., | | 

Now this Tunh kave hs: 35 wer 
ſaches,: TAS 875 CT ibn (GT 3} = 1 


—__ Anu es” Goo or I——o_—_ © CE NS CES _—_— — 
: ® \ 
, 


* ” d —_ | . oY k 
£ 4 To. - a © @ «*? 4 k 
os 242 Cs Wo £ NS 4 ef 
__— SY 3 3-2 | 
I IN: : 33: 4 | # ,%4 
\ j ; 8 . 


24 


ee. tr ane i. ee EE 
” +. 


Pradtical. Gaxging. By 


54-84 

33 

16453 
16452 


1809.73, 
r3016 
I2825.72 

33 


The Anſwer = 423 248.76 Cubick Inches, 
Prop. II. 


_ Tun in the form of a Prifeeid the 
—_— being, 
above. 


hr may and H = 108 

below. below. 

A=126 and B = 144 
P = 60 | | 

What i the So'3dity in Cubick, Inches ak 


To find this Tunns Solidiry, the Rule is: 


ABp—3 B K$70+3 KL ppp =Comene 


5, e, The Fat of AB (the rectangular Con- 
jugates 


Inches, 


153 Stereometyy-\ or - 

at the Baſe)» multiplied by the Perpendi- 
— from whence fobquet the old nn 
the two Fafts (A andiirsaltern decrement,B and 
its altern decrement, mulriplied into the Square 
of the Perpendicular) more the one third ot the 
ReRangle of KL, vis; the two decrements, 
multiplied into the Cube of the Perpendicular , 
_ that Remainder is the Content in Cubick 

hes, 


To find the Coefficients. 


G—A 
P=60)—240(—.4=K. 


H—B 
P=60)— 36.0 (—.6=L 


This Rule being the Converſe of the former, 
theſe Numbers K and L which befote wereAfhr. 
matives are now become Negatives (then in- 
crement, now decrement ; ) the greater Con- 
jugates being ſubdued from the leſſer makes 
the Dividends ſo much leſs than nothing , and 
conſequently the Quotes, the Diviſor being an 
ve , yet theſe: two Negatives bring 


multiplied together , their FaR becomes Afﬀer- 
mative , according to the Rate of Algebre, the 
Signs of the Factors being homogeneal ( or 
alike) makes the Fat more, as in this 


Example. 


Practical Ganpimn. 


Example. o 
——,6 = L DE I 
Irs bas 
—_— Þ 
.o8 = LK the firſt Coefficient? 
—.6 —= L —4 = K 
75:6 57-6 
57.6 
—1 33.2 
—66.6=3AL-|BK,ſecond Coefficient, 
The FaQtors in theſe ReQangles being here- 
rogeneal (or unlike) the FaQt is made leh, Q 
126=A | 
144=EB 
ons 
. 504 
126 
18144 The third Coefficient, 
Theſe two FaQtors being both Affirmatives, 
the FaQ is -+-, THC 


60 Stzreanetry ;_ or, . 
bas wy: three reſerved Coefficients I pro- 


ceed to the Calculation, according to the _ 
- cedent Theorem. 


+.08 = the firſt Coefficient. 
60 = the raed ha 


F 1-480 


—+66.6= ſecond Coefficient. 


| — 


—61.8 
60 == the ig Ws 
— 


+8144 = third Coefficient, 


— 


14436 ; 
60 = the Perpendicular. 


The Anſwer — $661 60 Cubick lnches. 


But if this Tunn ton only 27 Inches of the 
Perpendicular wet, the Content then being 
required : 

-+,o8 


Prattical Ganging\ 


4164041 2 


'. 27 


11432883 
32 80824 


The Anſwer = 442 911.24 Cubick Inches: 
42 3248.76 


Proof. 866160 


- Prop. III. | 
* N There is 4 Tun 61 the form of @ Priſmoid, the q 


__— are, 
above. \ 


above. 
A132 and B=144J 
below. below. 
G — 108 and H=108 
P = 60 
What « the Solidvty in C_ Lacket ? 


Inches. 


M P = 60 


16A Sereemelry 5 . 


A—G 
P=60) 240(.4=K. 


B—H 
P=60) 36.0(.6=L. 


.C$ —the firſt Coefficient, 


G = 108 H — 2108 
LE = 4G R= "4 
64.8 432 
43+2 
108.0 


11664 = thethird Coefficient. 


Pratijtal Ganging. 189 
.08 
| 60 
4.80 
34 


58.8 
60 


3528.0 
t1664 
I5192 

60 


The Anſwer = 911520 Cubick Inches. 


Prop. IV. 


There u a Tunn mn the form of 4 Hriſmoid, the 
—_— being , ; 
above. a 


a ys and ___ 
below. boty 
A=132 and B—=144 han 
= 60 


What i its Solidity in Cubich, Inches ? 
The reſerved Coefficients are found to be : 


GA 
P= 60)— 24.0 (— 4=K 


8s M 2 P = Os 


164 Stereometry , or \ 


H—B 
P=60)—360(—S=L, 


+24 

+ .o8 = the firſt Coefficient. 
A= 132 B = 144 
L = -.6 K =—.4 


| ————_y—_—— 


—79-2 —57.6 
—57.6 


— 36,8 
— 68.4 = the ſecond Coefficient. 


I 32 
144 


528 
28 
133 


> ———_ 


| 19008 = the third Coefficient, 


The 


B_—_ Oc £oOaa ciao ct coco oo .v2za-c www aDq.Þ. Oi an amd 


Prattical Gauging. 165 
The Calculation. 
I.08 +. 


60. 


The Anſwer = 911520 Cubick Inches. 


Here note, if any of the precedent Tunns 
be cloathed by Curveture, (5. e. the: Baſes 
being Circular or Elliptical )-the laſt ProduRt 
ought to be divided by 1.27324, then will the 
Quotient exhibirthe Cubick Inches in that Solid, 
But if the .Queſtion be Ale Gallons, let your 
Coefficients- be divided by 23: ; if Beer Bar- 
rels be required, divide the Coefficients by 
10152, the number of Inches in a Beer Bar- 
rel. In all Har fided Figures, and for thoſe 


Solids , whoſe Peripataſma is conſtitured by 
Circles or Elliplis, the Diviſor for Beer Bar- 
xzels is 12926>>, for Ale Barrck 11490>, 

= and 


-I66 - Stereomery , of - 
and for Ale Gallons 359 ; of which take 
theſe Examples. 


What number of Beer Barrels and Gallons doth 
the laft mentioned T unn contain ? 


The three Coefficients for Beer Barrels divi- 
ded by 30152 are: 


The firſt = + .,o000078 $80220646< 
The ſecond — ge Wb ha 8> 
The third = + 1.8723404< 


The three Coefficients for Gallons being divi- 
ded by 282 are: * 


| _. The firſt —= Sn 
- Fhe ſecond = .2/425 $32 > 
_The third — 67. 4942 5 >» 


\ The Coefficients being thus kitted, the Calcy- 


UienS af this manner : 

% 7: mis | Fir Barrels 
__ 13 $55 FegFeoa7BheC 
4 ofy 1 - | 60 
; 2Þ-.$0047280 

| EF Gt tb 
a 239% j | { —180626478 


—,00626478 


Pradtical Gauging, T<&7 
—,d0626478 | 
'6a 
| —-37588680 
+1 . 72 3404 


1.4964536 
60 


'B9.7872 160 


The Anſwer is 89 Barrels, 3 Firkins, and 1 
Gallon, or 89 Barrels and 2 5 Gallons, 


For Gallons. 
-.,0002837> 
60 


1-.0170220 
—?242FJZ2 


69 


Do {ORTIETD 
+ 67.404355 
5 3-572 333 
60 


32324342900 


M 4 


1268 ' Stereometry, &c. : 
The Anfweris 32 32 Gallons, which divided 
by 36 quotes 89 Barrels 28 Gallons, as before, 


Example. 


36 ) 3232 ( 89 Bar. 
352 


28 Gall. 


A New Way of 
GAUGING 


THE 


Fruflum of a PYRAMID 


OR 


CONICAL TUNN. 
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A New Way of 


GAUGING 


Fruftum of a Pyramid, Oc. 


—_—_ 


DEFINITION. 


Pyramid is a Solid Figure, contained 
under many Superficies, whereof one 
is the Baſe, aud the reſt ariſe from 
the Baſe to the Vertex, and there 
meet in a Point. 

The Fruſtum of a Pyramid is a Solid, cut 
with a Plane parallel to the-Baſe ,, and the part 
cut off is alſo a Pyramid. 

The Fruftum of a Cone, may not improperly 
be termed the Fruſtum of a round Pyramid, 
(the Baſe being circular) nor do 1 think jr an 
Herelie to call a Cylinder a round Priſm. 

The Fruſtum of a Pyramid, whoſe ng 
are inthe form of any ordinate Poly on, 
alike, and alike fituare, and alfo TR 


ne 


T72 Stereometry , or 


Line may be every where applied.in the Pers- 
pataſma from Baſe ro Baſe, morcover a Right 
Line being extended from the Center of one 
Baſe to the other , may be called the Axis. _ 
Then if you pnt 
a the whole Solidity. 
= 4 Side above. 
yrs == 4 Sap below. | - 
P = the Perpendicular. C 
d = the commen Addend at one Inch Gece of 


the Eepprecnler *S and is thus made —— ” = d, 


that 5 is, the difference between a Side above and 
.. 4 Side below, divided by the Perpendicular , 
quotes the increment, GC. 
G = the Divifor, - - > 
The Rule is: 


G)AAþJ-AdppFtddpppC=s 


- Or, in other re:ms : La 

To the "hs of the Side multiplied by the 
Perpendicular,add the Fat of one Sidein'the In- 
crement''mulriplied by 'the Square of the” Per- 
icular, more 3 of _— of rhe Increment 


in the Cube of the Perpetidicular, and the Ap- 
gregate divided by the Polygons reſpeCtive | Di: 
viſor, the'Quote will be the Solidiry. Fi 

And gr rg isro be well obſerved; if your 
Froſtum of: a Ppramid ſtand upon its greater 
Baſe, the Rule then is thus varied ; 


G)):BBp—Bdpp+4ddpppC=S 
That 


Pratfical Gauging. 173 
That is to fay ::.:. | 
From the Square of a Side at the Baſe mul- 

tiplied by the Perpendicular , ſubdu&t the Re&- 

angle of: one of thoſe Sides in' the-Decrement 

muhiplied by the'Square of the Perpendicular , 

more' one third of - the Square of the Decre- 

ment in the Cube of the Perpendicular , and 
that Remainder divided by the Diyiſor proper 
to the form of the Baſe, the Quote is equal to 
the Solidity. 

Note alſo, that p 'may be put for apart of 
the Perpendicular, and the Anſwer will 'be the 

Content of that part required. 


G) or the Diviſors for theſe. 8 Regular 
Polygons , and the Cone. 


For Cabich Inches. | For Ale Gallons. 


Trigon 2.30940 | Trigon [651.2000 
Terragon Tetrragon | 28 2,0000. 


Pentagon | .58123| ; Pentagon|157.2600]' 
Hexagon | .38497 | Hexagon” t08.540c | 
Heptagon{ 27513} ; Hep | 73.5867 
Octogon +207I0 |Ofogen - $8.4022 
Nonagog | .16176 on | 45.6163 
Decagon | .1299p| | Decagon | 36.6515 
Cone 1.27324] | Cone 359.0500 


— _ LOA. tt CC CES" — ——_— 
% 


If 


174 'Steremmttry , or 
If your Tunn be the Fruſtum of a Cone : 


Let A or B be the Diameter at the Baſe , andd 
the Increment or Decrement of any two Dia- 
meters between A and B, at one Inch diſtance 
7 = Perpendicular, and the Diviſor as per 

[A 


I ſhall only give you fome Examples of the 
three firſt, and the Cones Fraſtum , which 1 
think will be ſufficient to inform any ingenious 
Practitioner how to perform the reſt. 


The Trigon, 


Admit a Tun be in the form of an equilateral 
Triangle , the Dimenſions being , 
A==126 Inches, the lengthof a Side above, 
B = 108 Inches, the lengthof a Side below, 
P = 60 Inches, the Perpendicular, 


The Cocfhcients are found, according to the 
precedent direttons , thus : 


A—B 
P = 60 )-24.0( -4=d4 the Increment 
4. 


6=dd 
-0 5333 4rlt Coefliciens, 


I02z 


Pradtical Ganging,  Tys5: 


102=B 
+= 


40.8 the ſecond Coefficient, 


IOZz 
I O2 


204 
1020 


——— ——— 


10404 the third Coefficient, 


Theſe three divided by the Diviſor for Ale 
Gallons, vzz. 651,2, are as followeth : k 


The firſt Coefficient = .o00082 
The Perpendiculat = 60 


+004920 
The ſecond Coefficient = .06265 


«06757 
60 


. ; 4-05 420 
- The third Cadfhcient= v 5.97795 


The Anſwer = 1 201.902 o Ale 
Gallons; 


A Tunn 


76 


A Tunn of the ſame Dimenſions ſtanding 
npon its mer Baſe, the Coethicients are thus 
found : 


Stercometry , or 


B—A 
P60 )24.0 (—.4 
—_ 


—— 


-+-.16 
.©5 3333 firſt Coefficient, 


126 
— 4 


_ 50.4 the ſecond Coefficient. 


126 
126 
756 
253 
126 


1 5 876 the third Coefficient. 


Being divided by the ſame Diviſor with the 
former , they are : 


þ,coooS2 


—-077395 
+-24.320000 


Prattical Gauging: 
And are thus uſed : 


+-.ooo082 - 
60- 


|= ,004920 


— FFI * 


— 07247 


. 60. 


ho | —— 


— 4+-34320 


+ 24-38 


20.0318 
60 


iy 


The Anſwer as before = 1201 .go80 Ale 


Gallons; 


Now if each of theſe Tunns have 30 Inches 
ot the Perpendicular wet, how much do 
they contun ? 


The Firſt, 
-|-;oooo8t 


+ 1.950750 
+ 15.9775 
od 17.9282 5 
WM 30 
The Anſwer = - 37-8475 o Ale Gallons. 
The Second. 
; | ooo82 | 


os ] 
+ 24-38 


The Anſwer = 663.9630 Ale Gallons: 
— Proof. 
663.9630 
537-8475 
1201.8105 


The difference being leſs than a Pint, 


The 


— 


, 


praffical Gaghng—=—= fg 
The Tetragon or $quarePyramidy 


There is 4 T ann in the formof the Fruſtum of 
a Square Pyramid , | 
A = 144 bches, the length of a Side above, 
B = 108 Inches, the linfth'of 4 Side below, 
P = 60 Inches, the Perpenatcular, 
Q., The Content in Gallons ? 


The Coefficients being found by the fotrter' 
Rule and Example, viz. ED 


P)A—B(=d. 


2 of dd = the firſt Caefficient -- ..;.1.2 n 
4B = the ſecond Coefficient 64.8 
BB= the third Coefficient 11464 


Theſe three being divided by 2.82 the Cubick 
Inches in the Ale Gallon , are equal to 


The firſt Coefficierit = »00042 553 
60 


025 53 I $9 
The ſecond Coethiciett = ,2298 


#255331 


60 


15.3199080 
| N 3 $ 
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15-31990% 
The third Coefficient = 413617 |_ 
F6.681S+. ©: 

'69O 


| The Anſwer = 3490,8960 _ 
__ | Ale Gallons. 


If the Tunn ſtand upon its greater Baſe, the 
Coefficients thenare P) B —A( = — &, and 
the #4 d — the firſt, Ad = the ſecond, and 
AA = the third , which divided by 2 82 the 
number of Cubick Inches in an. Ale Gallon, 
they do appear to be = -|-,00042553 
Andif the Content be required 60 


© x 025532180 
— -Z06383 
: — 2808512 
60 


_ 16.8510720 ; 
—— 


| + 56.636928" . 
MD Gann. 52 60 


- The Anſwer = 3400.855680 


© 3400.87 


Poait5cil Ealdihg. Xx 
If 44 Inches of the Pe ndicular be wet 
in the firſt Toh + and 2651 the latter, and it 
de demanded what they —_— in Ale Callers 
Taken,” © Thi ſecond. 
00042553 {000425 13 
SERSOT '20 
| Ol 702120 + 00851060 
: 6,21 22.98" | — 306383 
oO MY ('Y 04 
ND Vh. $2 HO 20 
]- 9.872.8480 = 5. 9574480 
"+4436 LF T7345 32 
516254548 + 67.5745 53 
# : 40 20 
2049.381920 I1351-491040 
mms "vec 
G* 2049.38 
a. 1351.49 
R\ 


N z 39. bis.” 


I& . Keercometry ,. or 

 '.-- The Bent agonal Pyramid. 

"A Twin the form of the Fruſtum of « Pyramid, 

whoſe Baſs are in the form of a Pentagon , 

'A=—1 44 Inches,the length of each Side above, 
= 108 Inches, the length of each Side below, 


= 60 Inches, the Perpendicular ,* 
Q The Content in Ale G allows ? 


© The threg Coefficient found i in the laſt Ex- 


» Vizg 
 P)A—BA&....:_ 

- For Ale Gall. 
"= 500076 32 
=.,412226 
= 74-1274 
0007632. 

60 © 


"444= 12 
Bd= 64.8 
BB=11664 


SE 8 D457929. 
'[ «412126 


NY  — 


457918 


op - 60 


de 27:475080 
 $5.,74-13274 


IO1.65782 
60 


The Anſwer = 099, 1.46 920 Ale Gall, 
Let 


CY 


Prattical Gauging: 
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Let another Fruſtum of a Pyramid of the 
ſame - Baſes.and Alritude, ſtand upon its grea« 


ter Baie, and the Content in — be 
demanded. 


The Coelficients ſo found RA 1 divided as be- 


fore direfted, are as followeth ; 


The firſt Coefficient = + ,0007632 


60 


4.045793 
The ſecond = —.5495. 


_— 


— 303708 | 
. 60 


— 30.222 480 


The third = -- 1 32.88 


101,65752. 
60 


The Anſwer = 60994451 20 


If 50 Inches of the Perpendicular in the firſt 
Tunn be wet, and 10 Inches in the aſt, 
what is the Content i in Ale Gallons ? 


 N4..; The 


* 
— 


. Stereometry , of. 
The firſt. The laſt, 
0007633 br <oLIEED 
FO T0 
03 81600 + ,0076320 
412126 "n—,5495 
14502 86 — 541868 
| 50 10 
22. 5143 _y _ $680 
7 4+ 1-32-74 w]- 131,88 
96.69704 .. + + x126.46132 
al 5O 20 
4834+ 85200 1264.61 320 
ed | . Proof. "367 
$834.8520. 
---#364-6132 
6099-4652 


A Tennis te firwof « 


« Fruſtum of @ Cone, the 


| Baſes being althe and alike ſituate , ar inthe 
precedent Examples, the Dimenſions being >» 1 
' 'A = 144 biches, the damiter above, 
B = 108 DIiches, the diameter below , 
P = 6& tnches, the Perpendicular , 
.Q. The Content in Ale Gallons ? 


P)A—B(=8& 


ub; 


Practical Ganzing, 
:6=4d 
6 
. 36 6 = dd 
12== the firſ} Coclncien, 


108 =B 
KF 


"Tr = the ſecond Coefficient, f 
08 


"208 


— 


864 
to80 


EIS... 


11664 = BB, third Coefficient. 


Theſe three divided ſeverilly by the Diviſor 
proper to a Cone, as in the V: able mentioned, 
viz, 359.95 they quote: \ 


The firſk — = .0003 34\ 
| CO l 
i CISOTTE 
The ſecond = ,1 80476 
,200528. 
__ 60 


12.03 1680 


Stereometry , or. 


12,03168 
The third = 32.48572 


x86 


4451740 
60 


———_——_ 


The Anſwer = 2671.04.40 Ale Gall. 


And that the young Gauger may not be ob- 
liged to Dray-men to repleat the horizon with 
ligaor, of fuck Tunns whoſe'Baſes are not poli- 
red parallel thereto, (as indeed moſt are not be- 
ing made with a Drip or Fall) let him take this 
Example,sbc defghmx, aCone or Pyramid. 

4 | 
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Haying the leogrh of each Line in this Dia- 
and the, Content of the whole Cone of 
yramid in Cubick 1 nches, Gallons, or Bar- 
rels, &c. the Quantity of the Hoof hc bd is 
fi this Analogy : 


Asthe Cube of 'the Line ac , 
t0 the-whole Solidity : 
So'js the Cube of a Geometrical Aoar berweas 
- acarndah, 
ro the Content of .the:Cone or Pyramid out off - 
Which ſubduted from the whole , there- 
mainder is the Content of the Hoof: - 
Some of rhe Lines Jengoren, i the reſt are 
to be found. "CY 
Example. 


T here i a Tunn taken as the Fruſtun of 4 Cone, 
cd=144 Inches,, the greater Baſe, 

e ef — 108 Inches , the leſſer Baſe, . 

* gb— 60 hches, the depth, 

Admitting the Baſe were raifed 3 Inches, as 
the Line c þ, it is then neceſſary to take another 
Diameter berwern chand ef tofindcd. 

To find a b the Cones Axe. 
Az 1 8, the ſemi-diff.. of Diam. co, ar, $,744728 

» £0 72, the ſems-diam. at the Baſe * 1,857 332 
So # 60, the T uns depth, : Ki 7BrFT, 


| to40, the Cones Axe. 23 $0211 


q. of ab 240 5,760422 = 57600 
q.of cb 72 34714664 F184 


OO pm ———___ 


Log.of the Sum of their 9.4,797848 62784 
»'\; * 221.288T 


= Mr, Def | 
thin'of '2 c 798 
Re prin ch w 2 239g 


"45792616 


} CESS Sal AK 


A Geteted 26s. 2396303 
To find the Content of 'the.whole:Conel: «©. 
The $quard off: 344" 50 0. 0 4,32 6734 
+ of ab = 80 . © 11,903090 
$59 &c...:. pan, 73444542 


C— IIA rent 


Content in Ale Gallons 4620 fart. ,3,6646.56 


The Line ac, the Line ah, - anii-the Content being 
known, #0 find the Content of the Fall cb #: 
As the Cubeof ac, Ov. ar. 2 03248 
 t0 the whole Coment 33.0 '636 
So is the:Cube of the Mean, ©: © 5 BR 
to the Content of the Ent ent off. 3 Ga 
"| © CNOTI WF 
LATE Ig Is 
$576 the Content of the Fall; 
As the'Cube of Ie, 50, ar.*2,$052 28 
* to the whole Cones Soligiry\ 1. "3;664656 
$o us the Cube of ah, & 5% 29,7 Br696 
to the leſſer Cones Soliarty... . 3,648960 
P 4456 fere. 
The whole Cone — 4620' | 


The Fruſtum mxhchbd= 164 
The being £ the Fall or Hoof = 82 


' 
, 


SSPSERBEDRBRSRS 
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' Some Practical 


Rurtrzes & Exametes 
FOR 


'CASK-GAU GING:. 


hb — 


He Corner-ſtone in the whole Fabrick 
of Cask-Gauging, as full , was long 
lince laid by Mr. Oughtred, taking 
a Cask to be the Fruſtum of a Sphe= 

roid, under which capacity they are generally 
feceived , though indeed there have been, and 
daily are found ſome Cask differing in form, and 

really are more Parabolical than Spheroidal , I 
ſhall therefore lay down a plain Method for the 
performance of the Work (#:z. finding their 
Content) under theſe four Conliderations : 

Spheroidal , | 
A;dThe Fruſtum of a Parabolical Spindle, 
The Fruſtum of a Parabolical Conoid, 

The Fruſtums of two Cones abutting 

= upon one cominon Baſe. 

IP | *  Thele 


1 
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Theſe ſeverally, with and without a Table of 
Area's of Cirdes.” og 

And foraſmuch as the Dimenſions muſt be 
the firſt thing known, before the Contenr can be 
found , I ſhall therefore ſhew the young Tyro, 
how by ſome of the Dimenſions to bind the 
reſt , it any obſtrution prohibir the raking 
of all, 


The Boung . diameter , and Heaa-diameter, and 
Diagonal , to find the Caiks length. 


Firſt ſubdu& the ſemi-difference of Diame- 
ters from the Boung-diameter , and Square the 
Remainder , which Square. ſubdut trom the 

uare of the Niagonal, and the Remainder is 


the Square of the Casks ſemi-lengrh. 


. Example. 

Let B D be the Boung-diameter = 29 Inches, 

HE bethe Head-diameter = 23 Inches, 

BE bethe Diagonal = 35.3836 >lnches, 

SD the ſemi-diflerence = 3 Inches : 

2. the Length=LT?! 

. The Square of BE— 1252 

Square of BD—SD = 676 


Square of ſemi-length = 576 ,/ 24 
24 
| 48 =LT: 
This very Queſt, was intended by Mr. Smith, 


Þ. 1.76. but through a Miſtake it was'left out. T 
| "I 


oC a Mi a. 
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The Boung-diameter,” Diagonal, 4nd Length, to 
find the Head diameter. of 


The Rale; 


" From the « led Square of the "al 
ſubdut en ra of the Length, fo 
done) the Square Roor of the: Remainder 
equal to.the Sum, of the Bowng Gmc 
one Head-diameter, 


Fs Haigh WES 


The Square of Diagonal = 1 
 Squateof the Length = 2304 *- 


Remainder =-2504 4/ = F4 
SubduR the Boungediamerer —= =p 


| Head: diameter = : F7fs 

ad- diane - Buiing-diatheter aid th 
Length ,.ts fin teal FR 
The Rolle: © 


re of -the-Semi-length add the 
Boung-diameter , leſs the 
f Diaiherers, and the Squate 008 


wh "_ ro _ 


194 . Sfercometry , Of. 
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Square of Semi- a —_—_ 
Square of 26 = = 676 


Ne. Diagonal = 1254 v/ 33- z836> 


pz Cakh taken a4 the Fruſtumof a Spheroid , a8 
<.- with two Plane Parallels, ench Plane bs iſeiting 
the Axu at ri rbe Angles , . 
B the Boung-as = 29 Inches, 
HE the Head-diameter = 2 3 Inches , 
LT the Length = 48 Inches -- SS 
Q. The Content inWine Gallons : ? 


The Rule, ? 
ts the magma uare of rhe Boung-diame- 
ter. add the the Head-diameer, their 


Aggregate m ly y the Length, and tothe 


Srl add the. $1? parts of it &l Tok one 
ird of that t tenth 


off as many wt ie Ta ak as 
were in the Multiplicand.. . 
$07 py <! = Example. ......> 21 6l 
"The doubled uare of 29 SY | oe | 
Wan he are 3D _—— 
The Apgreone = 2211, 


- 
4-98 & C0} 
- *. 


22x 


| 


\The Produt = to61 28 
—  Teat= 1061328 
The 5 part, or; of x73 =" -35376 


The Anſwer = 1 30,2784 Wits : 


4 Gallons; 
"ates wayl + 
The q. of the Boung-diameter = $841 
The 4 of the H Head-diameter = 529 
The Sum of. th their Squires = 1370 
- 'FheSemt-ſanve®) 5852 : 
"The Semi-d| diff. of Squares == 156 
| Their 21: = 1 þ © EI 
"mn ba: 4,8 
2 OT KY 2 — PIETY, * $ Ih 
LS ui 4-01 
| \$$<+. 
The Prbdluit = 106128' 
' ThEtaith't rt = = "106128 © 


The 33 5patt"6e of is = © 35376. 
The Anfwer in WiticGall. 120.2784 
M$. O 2 Thi 
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The ſame Cas en 41 the Fruſium of 
fu Got big jp ma) + 


| found. 


q- of the Boung-diameter = 841 
g. of the Head-diameter = 529 


TR —_—— 1.370 
The Semi-ſum = 685 
Thetenth part of the Diff, = 312 


| — 


20862 
The Length = 48 


2 = 1 . 166896 
=... $3465 


The:Prodot = 1001 376 
Tenth of the Produt = . 100i 376 


$of 76= . 333792 
The AnfnerinWine Gall, 31 of 250208 


If taken arthe Fruſtum of a Parabelical Conoid, 


cut as befire mentioned, the Content ma be 
found hecaphr F 


p 1370 


Proftical- Ganging, 97 


1370 
Semi-ſum — 685 


The Produt = 98640 
Tenth part of the Produ& = 98540 
55 part, or* of 55 = 32880 


The Anſwer in Wine Gall: 111 7930 


If 4 Cath of the ſame Dimenſions be taken a 
the middle Fruſtun of two Cones LH _ 
one connmen Baſe, cut with two Planes paral- . 
lel, and each biſetting the. Axis at Right 
Angles , the Content in Wine Gallons may be 


The Sum= 1370 
The Semi-fum = 685 


i 2055 
Seaff-q. of diff, of Diam. = 18 


03 2937 


x98 a ed 
2037 
"I 


I6296 
$148 


97776 
97776 
[34593 


The Anſwer in Wine Gall. 110. v12 3 


For finding the Capacity of theſe, or any 
other Veſlels, it is conventent to have always in 
readineſs a Table of Area's of Circles in Wine 
and Ale Gallons ;' Þrhink ir unneceſſary to ſive 
this intended ſmall Volume ' with- them, there 

two lately Printed, exaQly Calculated to 
«very tenth part” and quarter of '#n Inch, and 
ala 2 Table of Area's of : Segmerits of Circle, 
by my good Friend Mr. Zohy $wi#h; in his Book 
of G auging, to who in gratitude I am obliged 
to render my hearty acknowledgment for many 
favours and kind affiſtances in theſe Studies , yer 
that you-may be able to find any Area of a 
Circle upon demand; in Wine or Alc Gallons, 
without a Table, take this 


Rule. . 

Divide the q. of the. Diameter by for 
Wine, and by 359.05 for Ale Gallons, and the 
a otientexhibits the Area. Or,ſaith Mr. Smith, 

'riply the q. of the - Ha by .0034 for 

4 Wane 


Prefticad © bvbing, 39 
Wine, and by .oo02z7851 for Ale Gallons, and 
the Produtt Exhibirs the Areq in ſuch Gallons: 
* V  Atmiheſe Examples. A 
The Diameter of a Circle = 21:7 : 'Q, The 
Circles Area'sm Wine Gallons ? 


21 7 - | _ . 
21.7 | 470.89 
4: "0 .0034 
I519 : | 
217 | 188356 
—_— 141267 
294<) 450.89 {1.60rT +} - ” 1.601026 
176-8 
= "490 
The Diameter of a Circle = 26, LE .Q The 
Areain Ale Gallons ? fo | 510 
26.8 718.24 
26.8” 00{[27851 
— I ms lomoa>; 
2144 1 
1608 35 
F320: . 574] © 
| 2417 Je37 
35905 )72Ba4 (2.00 14365 
I —_ 
ce nuo-c 2,0002 
140 


| For fipding the Capacity. o 1 i Cask; 
"as Spheroidal, by a Table of "Area's of "Cit 


an Gallons, 
O 4 | Fe; 


"- gm__—— 
Example. 


." 'Q.. The Content 5 Vine Gallons nul 


Colthe Area ofthe Boung © =953t. 
of the Area of the Head © =+5996 
Their Sum = 105527 

Semi-ſum = .776 3 

Semi 9 = 1768 


Area of Mean Circle = 2.5058 
The Length = 48 


C 


200464 
| 100333 


| The Anſwer in Wine Gall 120.2784 


Another way. 


+ of the Arex of B =_ 1.9062 
| of the Area of Fa 5996 


The Area of Mean © = 2.5058 
The Length = 48 
RD ——__ 2 
200464 
1002 32. 


The Anſwer = 120. 2784 


- 


4 Caiks Bamg-diemerer — = 29 Inches, Head 
diameter =2 3, and the Length — 48 holes 


Nik, , 120 Gallons, 1 Quin, and 2 of a Ping; 


Te 


Hog Enhes (Cath, where 


Y 
Tpide, Oe oe, vw 
of theres of Boung © =.g531 
I ofhe Ara of thee =. 5996 


"Their Sum = 1,5527 
Semi-ſum =" .7763 
Tenth of the Difference = .03535 


—_— 


Area of Mean © = 2.36435 _ 
mma 
1891480 
....- 4 


The Anſwer in Wine Gall.1 1 3.48880 
Thar is, 11 3'Gallons, and almoſt 2 Quarts, 


And as the Fruftun of a Parabolical Cond, 
the Capacity is thus found : 

+ ofthe Area of the Boung © = 9531 \ 

3 ®f the Area of the Hea © =.5996 I 


—— —— 


Their Sum — F.5537 
Semi-ſum = ..7763 


—— 


Arca of the Mean © = 2.3299 
The Length = 43 
18632 
| 936 
The Anſwer in Wine Gall. r11.792 


| 107 þ Stercometry » TI 

If 4 Car: bs. taken a the middle: Fruſtum of 

owe Cones, abutting upon one comilion Baſe, & c. 
The Dimenſions as before. 


« of the Area of the Boung © = .g5 3r 
z of the Area of the Head © =.5996 


Their Sum — I.5 $27 
The Semi-ſurm — .7763 


4 2.3290 
* of Arca of 6 the © of Diam. .0204. 


The Arca of, Mean © = 2.3086 
. The Length —= 48 


184688 
- 93344 


The Anſwer.in Wine Gall.._x 10.8128 


The Ullage, or Wants in. a Cask, may-be 
found under theſe two Conſiderations : 

1. A Cask ſtanding on the Head, with the 
Diameters parallel to the Hotizon, 

2. A Cask lying with the Axe parallel to the 


Horizon. 
| Prop. I. © © 


In « Cak; ſtanding on the Head , with the Dia. 
meters parallel 80 the Horizon, ſome Liquor 
remaining, to find how many Veine Gallons it 9, 


> _ Here 


Priftical Gavin, © $64 
Here are theſe five' things nereflary to be 
known : 9% 4: ve Smt 
I. The Diameter at the Boung, 
2. The Diameter at the Head. 
| 3. The Length of- rhe Cask. 
4+. The Depth-of the Liquor... 
5. The Diameter of the Liquors ſaperkicies. 


. Example, 
| Ip 
Lets hbe= 2'&f ' { | oþ2 \ 
ab&cd=23 R n L 
$h .e . =48 \ 
sk > 22 32,6 


The Diameter -oþ is thus found , firſt find 
the Axis of the whole Spheroid e f, thus ; from 
the Square of half the Boung-diameter (» h) 
ſubdutt the Square of half the Diameter at the 
Head; : and extra the Square Root of the Re- 
mainder : Then by the Kule of Proportion, ſay, 
As thatg y, «s ton h, the Semi-bauug-drameter * 
So is mt, the Cuuks Semi-length; jo 6 0 half the 
At Yourht, at " Hr 4 wt $648 bw 97h 


294 Stereomety , a. iy 
-  q,»h =210.2F | 
q. 48 =133.25 


78.00/ = 8.8311> 

As 8.8318 > « 14-5 :1 24 +39.4 
Thenis fe = 78.8 
LR & 
fk = 15.4 


es = F1.8 | 
of = 57 —2 
R NEO Then, 
Art ekhxfh.ckg. :: exxgf Þ 509. 
976136. 132.25 ::1398,6. 13.7 * 
15.7 9Þ 


Diameter of the Liquors Superficies 27.4 


" Having found the Diameter of the Liquor 
Superkicies : 
Then, 


To # of the Area of that Circle — 1.70173 
Add * of Area of the Head Circle= .59953 


2.30126 


The Depth of Liquor = 11.6 


1380756 
230126 ' 
230126 | 


The Anſwer in Wine Gallons = 26.694616 
Which ſubdufted from the whole Content, 
| leaves the Ullage or Wants. | Prop. 


Py PTY es cotton ts. tn dn ab t6K : 
E"IF a 4s 


Praftical Gauging, 


20k 
' Prop. 11. 
ACak, hy Iys with rteag-/ parallel, to the Hors: 
ome Liquor rem 5”, 
bo bo fond the Conens of the fad Cur Gab 
loans, 
- 
= d 
C 
OF EE 
ene: = ES C 
g 


Letthe Dimenſions be a5 before, - 
bn ven Propoſition there is five Requilites 
w7 the Diameter at the ws = 20 

the Diameter at the Head = 23. 
s k the Length = 48. 
s x the h of Liar <= 1.6. 


*—And the Coment of the whiote Cask-in Outs: 


lons. 
Then by the help of a Tablg of Area's of Seg- 
ments of a Cirele, whoſe Arta is Uniry , and 
the Radius divided in the Ratio of 1.0000 Parts, 
Gy by the Rule of Proportion : 

- KS 4 Kadins —4 
8 29 . 11.6 :: _. 4 nn 
ow of Segment. 
Then 


womms. Ke 


Ak 


—- 
. {__ 
& 2» 
_ ”o 
= l 
oh” 


=” .?Stereometry", uf" 
Then ſeeking in the. Table you will find 


$4900, and right againſt ir under the Title 
Area you will d.37353- Thenſay 


whole: -Gomens | 


1.0000 « p ona *2 120.2784 . 44» +9376 
: the Liquor remaining, 


The Iver ſun of the uf vr 'To find the 
Liquor «tid 


Ar 2'9 « 17-4: : 1.0000. . «6 


F 


—_ Ullage, 
As 1.0000. .62647 : : 120.2784« 75.3509 
The Liquor remaining = 44.9276 


— 
"Which rogether make 120.2785 
the Casks whole CO, 


— th 


hn os BS. - © x 


KA 5 rpm ng 7 
\\RMt 
dy. 5. K4; em he third, 2. 5. _" r, 
lg. Pa, L177. 8: IT'S 
be un: O: 05 204." e Gigi flo -borr 
Oey P. 13.114 'r. 5 s. the buſhel; * Ns 
A113) x23 Times. -P; _ 1.5 fronHuP; 32. 


|Ex9:; uete always. 'P. 39.1. 2247) thedeti- 

Falonns: both FaQors. .P, 49ef Me r. 

ſolid mealure. POS r. of gbe iy 
7,..004T 7.t. 1.4 

Kim epegoh P. 188. Fe #4 


He ' Rules herein. mentioned , a 
other Mathematical Arts, are # 
by the Authir, viz. Ari ick. bf 
gar, Decimal , and. Lo withmeticd; 
the Docrine of Trian Plaig, ad 
Spherical. the Uſes wp eng Qua- 


drant, Sector, ad other ogy) 


Jofrurnne: 


